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USE GULF PARVIS OIL 














a 5 Reasons 


| » xy : Why Gulf PARVIS OILS Reduce 


“( (of f f f f if hap a ‘ No , Diesel Operating Costs 


—y GULF PARVIS OILS are especially manufactured for 

: lubrication of Diesel engines. High temperatures, con- 

tamination with fuel and moisture and constant churn- 

ing in the presence of air—all encountered in Diesel engine 

operation— necessitate the use of an oil especially prepared 
to withstand these conditions. 


inders, pistons and bearings. The tough film provided 

by GULF PARVIS OILS is not readily removed from 
the cylinder walls and pistons, insuring proper lubrication 
of these parts at all times. 


<>) GULF PARVIS OILS insure minimum consumption. 

), Because they are made from specially selected crudes 
OF and manufactured by the most modern refining meth- 
ods, GULF PARVIS OILS withstand the high temperatures 
encountered in Diesel engine operation. A minimum of 
ew oil is required. 


GULF PARVIS OILS reduce operating costs. Be- 

“a cause of the stability and high lubricating quality of 

wat these oils, wear and repair expense are minimized. 

Lower oil consumption and lower maintenance costs reflect 
substantial savings in over-all operating costs. 


[J GULF PARVIS OILS are low in carbon content—a 

safeguard against carbon deposits resulting from the 

23 lubricating oil. With good atomization of fuel and 

complete combustion, rings retain their freedom. Thus, the 
oil contributes to full power and operating efficiency. 


2 GULF PARVIS OILS insure minimum weer of cyl- 


Leapinc Diesel plants have established this fact: Over-all operating 
costs usually have a direct relationship to the efficiency of lubrication. 
With Gulf Parvis Oil in service, many plant operators are reporting 
the lowest operating costs in their experience. 

Gulf Parvis Oil stands up over long periods of service —costs less 
to use in the long run. This quality lubricant has been scientifically 
manufactured to provide maximum protection for cylinders, pistons 
and bearings—with low consumption. It will help you keep main- 
tenance costs at a low level. 


GULF OIL CORPORATION | Ma ee 4 ir = 
GULF REFINING COMPANY | aker4 of UULT Er 


GENERAL OFFICES: GULF BUILDING, PITTSBURGH, PA. : THAT G00D GULF GASOLINE 
AND GULFLUBE MOTOR OIL 
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. Leading engine builders rely upon 
our many years of experience when fine 
quality and accurate finish are necessary. 


CRANKSHAFTS 


Rough and finished connecting rods, 
piston rods, crossheads, generator 
and extension shafts for all classes 
of stationary and marine engines. 
Complete facilities for prompt de- 
livery on all major forged or cast 
steel elements required in the build- 
ing and powering of every type of 
construction. 


ERIE 


crankshafts again selected 
for the three 750 hp., 4-cycle, 
6-cylinder, 17°25" McIntosh 
& Seymour Engines for the 
Cushing, Oklahoma, munic- 


ipal Diesel plant. 


ERIE FORGE COMPANY 


ERIE « PENNSYLVANIA 





ABOUT 
DIESEL 


@ Clearly Told. 


@ Profusely Illustrated. 











» Authoritatively Written. 


@A Standard by which 
YOU CAN JUDGE 
the importance and signi- 
ficance of this field to 


the world today. 





THE 
“MARCH of DIESEL” 


@ 32 Pages 
@ 2 Colors throughout 
@ 104 Illustrations 


em rece COPY © 8 Graphs 


of the “March of Diesel” will be sent without cost or 
obligation (while supply lasts) to those men who are 
interested in the history, the growth, the magnitude and Send Coupon 


ee ae TODAY 


rine ce ee ee 
BOSTON, 110 Brookline Avenue HEMPHILL DIESEL SCHOOLS 
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NEW YORK, 31-28 Queens Blvd, L.l.City | (Addresses at left) 
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DETROIT, 2340 West Lafayette Blvd. | am interested in Diesel. Please send me free copy of “March 
CHICAGO, 2020 Larrabee Street of Diesel”, and information on your training. 
MEMPHIS, 421 Monroe Avenue 
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LOS ANGELES, 2121 San Fernando Road | Name Age 
SEATTLE, 503 Westlake North Street City State - 
I ei Oe ns scnieeaniemulalabidbamsubaiimamantnain pablo 
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Gon SLUDGE fe amomace 


| fought the champ. On the build-up | 
met bearings, cylinders, compressors and 
pumps . . . a bunch of pushovers— 
wrecked them all. Then my manager 
signed for a go with Centrifugal Force in 
the Hydroil Bowl. That was a mistake. 
When | woke up | was on the dump. 
What's that? No, there isn't going to be 
any comeback—I'm through. 


ee 


Copyright 1936, Goulds Pumps, Inc. 
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THE ***‘WHIZZER'* PROVES 
HYDROILIZED OIL IS CLEAN 


This unretouched photograph shows 
samples of used Diesel oil before (left) 
and after (right) purification in a Goulds 
Hydroil Centrifugal Purifier. 





*A high speed laboratory centrifuge 
for testing oil samples. 


ATLANTA, BOSTON, CHICAGO 








GOULDS HYDROIL 
CENTRIFUGAL PURIFIER 





N the plants of Diesel manufacturers engineers spend countless hours designing 

engines remarkable for their high efficiencies . . . in the shops skilled mechanics 
translate these designs into parts of metal, built with split hair precision. Leading oil 
producers, too, have contributed to Diesel progress by developing special oils 
for fuel and lubrication. But when these Diesels are on your floor, when these oils 
are in the crankcase and fuel tanks, it is up to you to maintain high operating effi- 
ciency. Clean oil is essential to low cost, non-stop operation and clean oil can be 
assured only by constant centrifuging. 


In the Goulds Hydroil Centrifugal Purifier centrifugal force, many thousand times 
greater than gravity, throws out abrasive carbon, dirt, water and other contaminating 
material eliminating the causes of rapid wear and plugged oil lines. Hydroilized 
oil may be used continuously—frequent changes or rest periods are unnecessary. 
Fuel oil, too, is materially improved by centrifugal purification. The removal of sand, 
grit and water eliminates wear on fuel pumps and valves, does away with plugged 
nozzles. 


Follow the lead of leading Diesel operators the world over—protect your investment 
. .. cut your operating costs with a Goulds Hydroil. 


® 6395 


FINE _DIESELS ... FINE OILS 


/) hotel THEM WITH A 








' GOULDS PUMPS In 2 
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WESTINGHOUSE GENERATORS DRIVEN BY NORDBERG 
DIESELS—At this Diesel-electric power plant in Carthage, Missouri, 


three Westinghouse generators (two rated at 1100 kv-a. and one at 
625 kv-a.) are driven by Nordberg Diesel engines. 





N Diesel plants of every type 

and purpose ... teamed up 
with engines of every make... 
you will find users who know 
it pays to specify complete elec- 
trification by Westinghouse. 
Westinghouse has kept pace with 
recent improvements by Diesel 
engine manufacturers, and has 
perfected engine-driven genera- 
tors plus all of the auxiliary 
electrical apparatus needed to 
complete your Diesel power 


Westinghouse 


ENGINE-DRIVEN GENERATORS AND ELECTRICAL 


plant installation . . . including 
such equipment as exciters, 
motors, switching accessories, etc. 
Every separate piece of Westing- 
house equipment is built with a 
thorough knowledge of its func- 
tion in relation to the complete 
installation ... measures up to a 
single standard of quality ... is 
backed by 50 years of electrical 
experience... by a manufactur- 
er willing and able to assume 
full responsibility. J 10009 















AUXILIARIES 


NO. 1 of a series 


showing the scope of 
Westinghouse Elec- 
trical Applications in 


Diesel Power Plants. 


(o> 


- FROM ONE SOURCE 


Centralize responsibility for your electrical installa- 
tion in one reliable source and secure the advantages 
of 50 years’ electrical experience by Westinghouse. 


ES GENERATORS—Especially 
designed for lifetime operation in 
Diesel service, with these extra 
values: Solid Steel Rotor, to with- 
stand severest stresses under all 
conditions. Protection against 
Shut-downs, insured by exclusive 
high frequency pre-testing. Posi- 
tive Ventilation, for cool running 
and long life. 


EXCITERS—Either di- 
rect-connected or belt- 
driven, as required. 


MOTORS—With dual-protected 
windings, rigid cast frames, and 
sealed-sleeve bearings... for driving 
compressors and other auxiliaries. 


COMPLETE SWITCH- 
BOARD ACCESSORIES— 
For every requirement: in- 
struments, instrument 
transformers, relays, switch- 





gear, circuit breakers. 
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With improved conditions in the building trades and a consistent demand for a chemically pure 
product for many manufacturing processes, this progressive company was quick to sense the 
competitive advantages of low power cost, which in this industry, may represent a large share of 
the total cost of production. 







That Superior Diesels are the answer to the power problem in quarries and crushing plants is 
demonstrated by the fact that the Ste. Genevieve Lime and Quarry Company’s actual production 
cost for power is 7.23 mills. This means a saving in “out of the pocket expense” of over $900 
monthly, based upon production during the month of June. 









That Superior Diesels meet the claims made for them is proved by the fact that the order for a 
second Superior Diesel was placed only a short time after the first 8-cylinder unit was installed 
in service and had successfully met all expectations. d. 










If power cost is a factor in your business, we suggest a Superior Power 
CE survey by our engineers. Substantial savings are possible with astonishing 

small investment, because Superior Diesels are operating smoothly and 
illae | efficiently in conjunction with other prime movers or purchased power 
_ where a full change-over is not immediately practicable. 
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ially Write for Bulletin No. DPA-535 
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25 to 150 H. P. 50 to 900 H. P. 
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...where an F-M 36-A" 


Diesel Driven Generating Set 





Wace one of these conditions applies in your 
plant? If power costs for the plant are too high 
...if peak load service demands additional power 
...if present equipment is already loaded to capac- 
ity—then an F-M "36-A” Diesel-driven generating 
set is needed on the job. These compact, power- 


ful packages of power” take up little space, burn 
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POWER, PUMPING AND 


Can Serve Your Business 


0b FAIRBANKS - 








cheap grades of oil, need little attention. In return, 
they deliver current where it’s needed, when it's 
needed, at amazingly low cost. Why not find out fo- 
day how they can serve your plant? For full infor- 
mation, address Dept.K-81, Fairbanks, Morse & Co., 
900 South Wabash Ave., Chicago, Ill. 34 branches 


at your service throughout the United States. 


6694-0A48.7 


MORSE 








WEIGHING EQUIPMENT 






View at right shows engine room 
of the Namm Department Store, 
Brooklyn, in which four 300-hp. and 
one 150-hp. Worthington Diesels are 
installed all served by “Alnor” Ex- 
haust Pyrometers. 


View below is the switchboard on 
which the two “Alnor” Type 2804 
pyrometer units are mounted. These 
pyrometers are located at the ez- 
treme right center. 





“ALNOR” 


Exhaust Pyrometers 





Serve Worthington 
Diesels at the Namm 
Store in Brooklyn 


“Alnor” Type 
2804 Pyrometer. 


N the Namm Store, one of the large 

department stores in Brooklyn, N. Y., 
Worthington Diesel engines have been in- 
stalled to furnish power originally sup- 
plied by the local utility. 

After careful study, an all-Diesel plant 
was selected in preference to steam power 
or part steam and part Diesel, not only 
because of space, but principally because 
of flexibility and economy. 

The equipment decided upon and in- 
stalled consists of four 300 h.p. and one 
150 hp. Worthington Diesel engines 


equipped with modern accessories, includ- 
ing Exhaust Pyrometers to aid in the 
continuous safe, economical engine per- 
formance. 

As is customary with Worthington en- 
gines, ‘‘Alnor’’ Pyrometers were selected 
and furnished. Two ‘‘Alnor’’ Type 2804 
units mounted on the switchboard (see 
view above) serve all four Diesels: 

Whenever you install, engineer or ap- 
prove Diesel installations, select or specify 
‘‘Alnor’’ Pyrometers and be assured that 
the engines are provided with the most 
modern and dependable safeguard. 


WRITE FOR COMPLETE CATALOG 


ILLINOIS TESTING LABORATORIES, Inc. 
423 North LaSalle Street, Chicago, Illinois 


Testing Engineers and Manufacturers of “Alnor” and “Price” Pyrometers 


The Products of 36 Years’ Experience 


Use “Alnor”? Pyrometers—"¢42"" 





You can almost eall them 





Thousands of check-ups 
like this have proved how 
these oils reduce wear 


Reports from our field men tell of all 
types and sizes of Diesel engines that 
have not changed liners, pistons, or rings 
for periods of from four to nine years. 

Check this performance against that 
which you are now getting... 

These results are only possible be- 
cause Texaco Algol and Ursa Oils are 
made from special crudes and are espe- 
cially refined to remove the last traces 
of harmful carbon and sludge forming 
elements. What little carbon is formed, is 
light, fluffy, and blows out of the exhaust. 

There are no deposits to stick piston 
rings. So you get... 

Complete piston seal—elimination of 
blow-by, reduced crankcase dilution — 
full compression—complete combustion 
—absolute fuel economy. 

A Texaco representative will be glad 
to provide practical engineering service 
to prove the economies of these oils. 


THE TEXAS COMPANY 
135 East 42nd Street - New York City 


Nation-wide distribution facilities 
assure prompt delivery 


TEXACO LUBRICANTS 


for all types of Diesels 








(Left) — One of the many Diesels of all types and sizes 
owned and operated by The Texas Company. These engines 
provide an extensive “proving ground” where we study the 
needs of Diesels and prescribe oils to meet them exactly. 





















In economy “features and 
dependable results, these enduring performers have 
satisfied this. descriminating buyer—The Geo. W. 
Condon Co.—to the extent that fleet after fleet has 
been added sin ; ) the initial puebiale: ad made. 
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i , aie Today Geo. W. Condon Company 
Regs: Be? _| operates 44 TRAC-TRUKS 
SMe fe = sat 


THE EUCLID ROAD MACHINERY CO. 
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ATLAS 


DIESEL 
POWERED 
SHOVELS 































HEN the U.S. Navy acquired the Alameda airport 

from which the giant Clipper ships of Pan American 
Airways have been winging their way over the vast expanse 
of the Pacific Ocean to the Philippine Islands, the Western 
Terminus of the Clipper ships was transferred to the San 
Francisco Municipal Airport on the west side of San 
Francisco Bay, south of the Golden Gate. 





The seaplane base fill required 1,150,000 yards of material 
with a rock seawall 5600 feet long and 2000 feet of break- 
water to give an area of 2600 by 2800 feet, all of which is 
to be dredged to a depth of 10 feet with a 1000 foot channel. 


A hill of rock had to be moved from where nature left it to 
make the seawall and breakwater, and here, as in most other 
major construction projects, Atlas Diesel powered shovels 
have shown their mettle. On this job Granfield, Farrar & 
Carlin, San Francisco grading contractors, used two Atlas 
Diesel powered Bucyrus-Erie shovels, and excavated a total 


of 179,000 yards. 





On nearly every major construction project you will find 
Atlas Diesel powered shovels and draglines, doing Hercu- 
lean service in building dams, levees, roadbeds and similar 
excavating jobs. Atlas Diesels predominate in the excavator 
field—more Atlas Diesels being used in this service than the 
engines of all other Diesel builders combined. 


When you buy a power shovel or dragline—specify an 
Atlas Diesel as the power unit and be sure of satisfactory 
power and low cost operation and maintenance. Ten different 


sizés of engines are available—from 45 to 275 H.P. Write 
for details. 





ATLAS IMPERIAL DIESEL ENGINE COMPANY 
OAKLAND, CALIFORNIA ° MATTOON, ILLINOIS 


| ATLAS IMPERIAL 














National-Superior Diesel, 8 cylinder, 
1412"'x18", delivering 750 b.h.p. at 327 
r.p.m., or 810 h.p. at 360 r.p.m. Crankshaft 





bearings is 934”. 


BUILT to DELIVER the GOODS 


pAsOnAL Sree DIESELS are designed and built to do a specific job . . . to deliver depend- 

able, economical power. Engines of the type shown above are delivering the goods in the textile 
mill of the Sellers Mfg. Co., Saxapahaw, N. C., for the Ste. Genevieve Lime & Quarry Co., Mosher, Mo., 
for Price Bros. Co., Ann Arbor, Mich., and for the R. F. Huffman Construction Co., Buffalo, N. Y. 


Our Satco* lined crankpin bearings are doing their bit toward helping these Diesels deliver steady, 
trouble-free cower. This remarkable alloy embodies all the desirable features of a bearing metal needed 
to meet today's power production demands: Adequate resistance to crushing stresses; low frictional 
coefficient; relatively high melting point; and toughness and resistance to deformation. 


Satco metal, in the hands of our designers and fabricators, produces a lining that will do the job it is 
intended to do. . . that will deliver the goods. 


*A patented alloy manufactured by National Lead Co. Trade-mark registered. 


AMERICAN BEARING CORPORATION 


Affiliated with National Lead Company 


INDIANAPOLIS INDIANA 





diameter at main bearings and crankpin 











pi ...OR LESS 
Mila PER K.W.H. 


In plants such as these, and in hundreds of others, Let our experienced engineers study your power 
CP Diesels are consistently producing depend- needs and prove the economy of CP Diesels. Your 
able power for ONE CENT per K.W.H.—or less! request for a survey involves no obligation. 


CHICAGO PNEUMATIC TOOL COMPANY . ¢easr 44th STREET 
ENGINE MANUFACTURERS FOR MORE THAN 30 YEARS NEWYORK « N.Y. 


pveumaric DIEDELO 
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DOUBLEDAY, DORAN 


FRONT COVER ILLUSTR. ON 

DIESEL SWIMMING POOLS . : SRALI " 
Deutsche Lufthansa Ju 86 airliner, 
YE EAT SHOPPE powered with two 600 hp. Junkers 
Jumo 205-C Diesel engines, described 


vv _y “ 
Cc Oo N T E N T ~ DEUTSCHE LUFTHANSA AIRLINE 9. on pages 24, 25 and 26. 


- STREAMLINERS IN ITALY ‘ rABLE OF CONTENTS _ILLUS- 
EF Oo R TRATION — Topped by a golden 
LONDON LETTER No. 9 qa? 2 circlet of electricity is this tower, one 

of seven on Royal American Shows’ 


Y + x 
A U G U &% T DIESEL DIRT MOVERS § mammoth Midway. And the source of 


this light is in the wagon which forms 
PORTUG AL'S BRI I ISH BUILT SUBM ARINI S a ) the base of the tower —a Caterpillar 


Diesel power unit. 
NAMM STORE — HEAT RECOVERY 


FORD CITY, PENNSYLVANIA 
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Quer There 


or Over Here 


BETTER PERFORMANCE WITH GREATER ECONOMY 


Working on the banks of the Seine River 
in France, this Thew “‘Lorain 40”? Crane 
owned by Machinaud Freres, Paris... 
like other Waukesha-Hesselman powered 
machines in Europe and America... is 
making an impressive record for perform- 


ance and economy. 


The engine—a Model VBKH Waukesha- 
Hesselman, 4%2x5% bore and stroke, 
piston displacement 334 cu. in., four cyl- 
inders, developing 40-50 hp.—is equipped 
with overhead valves and removable cyl- 


inder head, full pressure oiling, wet sleeve 


renewable cylinders, American Bosch and 
Hesselman injection system, and all 
other features found in the largest 


Waukesha-Hesselman Engines. 


Hesselmans are low compression, solid 
injection, spark ignition oil engines, 
burning ‘‘modern high-speed Diesel 
fuels’’. .. about the same size and weight 
as gasoline engines and equally simple in 
construction ...20 hp. to 300 hp., both 
four and six cylinders. Write today for 
Bulletin 1000. Waukesha Motor Company, 


Waukesha, Wisconsin. 











WAUKESHA ENGINES 
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W. WADMAN, Editor and Publisher 


Ar a public hearing before the New York Public Service 
Commission on July 14th, 1936, the following interesting facts 
were brought out in reference to the Diesel installation at 
Number One Park Avenue, New York City. 


The New York Edison Company, testifying through its Mr. 
Jeffe, Assistant to Vice-President in charge of sales, admitted to 
having paid $149,000 for the Diesel plant at Number One 
Park Avenue. 


Mr. Jeffe also admitted to having agreed to change all the DC 
equipment in the building (both building owners’ and ten- 
ants’) to AC without charge. Mr. Jeffe likewise admitted that 
his company had agreed to change the electrical equipment 
of all incoming tenants up to the time of the completion of the 
conversion. 


I mention these facts because the actual original purchase price 
of the Diesel installation in Number One Park Avenue was 
$122,000 and the plant operated successfully and in accordance 
with the engine company’s guarantee on operating costs for 
over three years. That, at the time the New York Edison 
Company bought this plant, it was operating successfully and 
economically. 


A mass of mis-information has been circulated and published 
in regard to Number One Park Avenue. Damaging statements 
have appeared in financial newspapers and magazines. So I 
publish the facts given above to clarify the situation. 


Analyzing the situation, it is but another example of the 
lengths to which a Public Utility will go to put a Diesel plant 
out of business. Here is a glaring example of where a Public 
Utility has paid more than the original cost of a Diesel Plant 
in order to close that plant up and junk the machinery in it, 
despite the fact that this machinery was in good working order 
and had a definite re-sale value. 


It is of course obvious that the costs of such an expensive opera- 
tion eventually will fall back on the shoulders of all the cus- 
tomers of the utility in question. An inequitable arrangement 
which should be outlawed by all Public Service Commissions. 


« 
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This is not an apartment house. 
This picture shows the main en- 
trance and part of the building 
housing the manufacturing depart- 
ments. In front of the building, 
bordering the street, is a land- 
scaped park. 


A: Garden City, Long Island, is the 
Doubleday Doran publishing plant, well known 
as the Country Life Press. As the picture of 
the main entrance indicates, the buildings and 
surrounding grounds are fully in keeping with 
the fine residential character of the community 


itself. 


Such an institution presents the usual heating 
and power problem, and the most economical 
solution was found years ago through the adop- 
tion of a combined steam and Diesel power 
plant. The first oil engine was installed in 
1911—an 85 hp. single cylinder horizontal 
machine. But the power plant necessarily grew 
as the Press expanded in size, and about seven 
years ago the original units — steam and Diesel 
— were discarded as too small for further use. 
At that time an entirely new power plant was 
built at one end of the property and separate 


from the main building. 


This particular story, however, concerns the 
Nordberg Diesel which was added to the orig- 
inal power plant in 1923 and which was, and 
is, located in a room by itself attached to the 
rear of the main building. The new power 
plant provided space for this engine, but later 
While this sep- 


arates the steam and Diesel power units, it has 


it was decided not to move it. 


not proven to be a serious disadvantage. 


The Nordberg engine is a type VE, four cylin- 


der, two cycle, port scavenging, crosshead, air 











DOUBLEDAY. DORAN 


By JOHN W. ANDERSON 


injection engine with cylinders 15 by 20 inches, 


and develops 440 bhp. at 225 rpm. 


The steam plant is run to provide all the 
steam required for heating and other purposes, 
and the Diesel takes the remainder of the load. 
Thus the Diesel runs about 10 hours daily 
from December to March inclusive. The load 
factor varies, but it averages around 40 per 
cent. From May to October 15 the Diesel oper- 
ates 24 hours a day for the five-day working 
week at a load factor varying from 60 per cent 
to 90 per cent. During the spring and fall 
months the unit runs about 14 hours a day at 
All told, this 


engine has run about 58,500 hours, and it had 


50 per cent to 70 per cent load. 


its first major overhauling last winter. 


At that time the liner wear had become about 
0.075 in. maximum, and it was decided to fit 
new liners and at the same time give the en- 
gine a thorough overhauling. Including the 
parts replaced at that time and all that have 
been required during the life of the engine, 


the complete list is as follows: 


4 cylinder liners. 


cylinder head (cracked due to sledging up 
holding down stud nuts too hard — two other 
heads were cracked, welded, and are still 
in use). 


air compressor crankpin bearing (burned 


out due to oil stoppage) . 


So 


sets of air compressor valves. 


sets of spray valves. 







































New piston rings throughout every three 
years. 

Several governor bushings — replaced as worn. 
New wooden strips in coil type air cooler on 
compressor to replace those rotted. 


All other parts are the same ones originally 
supplied with the engine. Any such record as 
this naturally attracts attention to the operat- 
ing practices. Such results are not obtained 


haphazardly. 


All air compressor inter and after coolers are 


blown regularly once an hour. The high 
humidity usually prevailing, due to proximity 


to the seacoast, makes this advisable. 


Cooling water is obtained from their own wells, 
about 840 feet deep. It is of good general 
quality, but there is a high content of iron, 
the addition of a 


which is counteracted by 


commercial chemical compound. The cooling 
water is recirculated through a cooling tower 
shown in the picture. The make-up water 
passes through the oil cooler and thus helps to 
keep the lubricating oil at a good operating 
temperature. Pistons are water cooled and are 
included in the general water cooling system. 
Once a week, the water is tested for hardness, 
acidity, and the presence of oil. Just enough 
potash is added as necessary to give a slightly 


alkaline reaction. 


Lubrication to the bearings is by drip feed. 


Ihe oil from the bearings drains to a sump 




















tank, passes through water and filter screens, is 
pumped to an overhead tank, is cooled, and is 
returned to the bearings. The bottom of the 
overhead tank is of conical shape, and into the 
bottom of this cone the dirty oil settles and 
passes to a De Laval separator, which runs con- 
tinuously while the engine is in operation. 
Once a year all of the oil is drained from the 
system into a settling tank. It is heated to 


180 degrees F., run through the separator, and 


then is used for make-up. 


er 








The Nordberg Diesel engine with 
some of its accessories. Insert — The 
cooling water tower. 


Lubricating oil feeds to the cylinders from 
mechanical oilers at four points around the 
cylinder, just above the exhaust ports. The 
feed is not timed. Each cylinder gets 8 drops 
per minute, or 32 drops per minute for the 
engine. This corresponds to 114 gallons per 
24 hours of operation. The drip from the 


cylinders drains to a separate tank and is used 


for lubrication of the elevators. The oil has 


a viscosity of 52 seconds Saybolt universal at 


210 degrees F. 


Fuel oil used is number 3 and averages 28 to 
31 API gravity. It is delivered to the plant by 
tank car. Main storage tank is of 10,000 gal- 
lons capacity. While this is, of course, a high 
grade fuel, it has been found the most eco 


nomical. 


Close attention is given at all times to the 
combustion and to the mechanical condition 
of the engine. Indicator cards are taken fre- 
quently to check the compression and the com- 
bustion. The invisible exhaust and the quiet, 
smooth operation of the engine attest the effec- 


tiveness of the attention given. 


The low power costs obtained from this plant 
may be judged from the following figures: A 
power production of from 10 to II kw. hours 
per gallon of fuel is obtained, depending upon 
load factor. Fuel costs about 414 cents per 


gallon delivered. 


One gallon of make-up oil for the bearings is 
required every 24 hours. Thus the total lubri- 
cating oil consumption is 214 gallons per 24 
hours. This corresponds to 4,230 rated horse- 


power engine hours per gallon. 


An engineer is on duty at all times while the 


engine is running. 


The total cost of all material and outside labor, 
including the major overhaul last winter, has 


been less than $1,500 to date. 


There is no reason why this engine should not 
give another 12 to 15 years of service before 
the next major overhaul, with the same low 


operating costs during that period, too. 


Installed as it was back in 1923, now in its 
fourteenth year of successful, economical op- 
eration, this 440 hp. Nordberg Diesel typifies 
the long life, persistent, consistent money mak- 
ing ability characteristic ef well designed, well 


installed and well operated Diesel plants. 


This installation is an outstanding answer to 
the question of obsolescence and how unnec- 
essary it is to write off original Diesel plant cost 


too rapidly. 


Great cxedit must go to the operating crew 
headed up by Chief Engineer L. Black, who 
has been in charge of this plant for over 25 
years. Incidentally, he obtained his first oil 
engine operating experience in 1908 on a 
Hornsby Ackroyd engine. He has shown what 
careful, consistent attention to operating de- 


tails can accomplish. 
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The Astoria Pool where a 200 hp. and a 55 hp. 
Atlas Diesel circulate 2,400,000 gallons of water 
every eight hours. Atlas Diesels of 150 hp. each 
are also installed at the Tompkinsville Park 
Pool, S. I., and at the McCarren Park Pool in 
Brooklyn. 


DIESEL 


SWIMMING 
POOLS 


L. July, 1934, the Park Department of the As an immediate program, work was started public use by the middle of August, 1936. 
City of New York inaugurated a program of on eight of the twenty-three units planned for 
swimming pool development throughout the the ultimate system of public swimming pools 


city to compensate for the lack of adequate in the city parks. Subsequently, three addi- 
The original pro- tional pools were started; one of them to re- to 165’ x 330’ and in total water capacity, in- 


In preparing the designs for these new swim- 


ming pools, which range in size from 100’ x 165’ 


natural bathing facilities. 
gram called for the construction of twenty- place an obsolete pool which had been used cluding diving and wading pools, from 825,000 
for several years without scum gutters, filters, to 2,400,000 gallons, the Park Department en- 


three swimming pool and bathhouse units to 
or sterilization of the water. All of these countered numerous problems which called 


range in daily capacity from five to ten thou- 
sand people. eleven pools will be opened for the general for special study and which could not be 


solved by using standard equipment or designs 
common to other swimming pools in the 


locality. 


In addition to peculiar basic problems of de- 
signs, the design was further complicated by 
the fact that all of these pools were constructed 
with relief labor and materials under the reg- 
ulations of the various relief administrations 
ending up with the Works Progress Adminis- 
tration. Because of the relief requirement 
that a maximum of labor and a minimum of 
fabricated material be used, the filters in all 
except two of the eleven pools are of the open 
gravity type, consisting of reinforced concrete 
tanks. All of these pools are designed to use 


the most complete and effective system of water 


treatment which has been developed. 


Where possible, water is circulated from the 
pools to the filters by gravity, without pump- 
ing. Local conditions permitted the use of 
this method in six of the installations; in the 
other five jobs it was necessary to install dual 
pumping systems, one pump to raise the water 


from the pool sump to the water level in the 


The Thomas Jefferson Pool, Ist Ave- 
nue and 113th Street, Manhattan. A 
Cooper-Bessemer 120 hp. Diesel engine 
handles the circulation of 1,080,000 
gallons of water from filters to the 
pool. Auxiliary equipment includes 
an Air Maze air filter, an Alnor Py 
rometer and a DeLaval lubricating oil 
centrifuge. 












































Another view of the Cooper-Bessemer 
Diesel at the Thomas Jefferson Pool. 
In the foreground are the DeLaval 
gear box and pumps and, supported 
from the ceiling, the Foster-Wheeler 
exhaust-gas heater. While not shown 
in the photographs, all four Diesel 
pool installations are provided with 
Maxim silencers. 


filtering system, and the other pump to force 


the water from the filters to the pool injectors. 


In determining the power equipment to be 
used in pumping there were obviously two prac- 
tical systems; one using electric power and the 


other using Diesel power. The use of Diesel 





power in a municipal improvement in New 
York City is an innovation and somewhat in 
the nature of an experiment. Partly because 
of the novelty and partly as a means of secur- 
ing comparative data, it was decided to power 
only four of the jobs with Diesel engines and 


the other seven with electric motors. 


A preliminary analysis of the comparative cost 
between the use of electric and Diesel power, 
based on a 150 hp. installation, showed a sav- 
ing during an operating season of $1,860.20 
and was arrived at as follows: 

Summary of Operating Costs — Electric Drive 

Pumping: 
Two 75 hp. motors requiring 61.5 kw. 


input $2,443.00 
Three months’ demand charge 660.40 
Two months’ partial demand charge 147.60 


Total electric energy cost $3,251.00 
Summary of Operating Costs — Diesel Engine 
Drive Pumping: 

Total fuel and lubrication cost of 

one 150 hp. Diesel per 24 hrs... $ 10.80 
Fuel and lubricating cost per 100 days 1,080.00 
Additional labor and maintenance 

for 100 days of operating 300.00 


Total operating cost $1,390.80 


The four Diesel engine jobs are: 

1. Thomas Jefferson Park, Ist Avenue and 
113th Street, Manhattan, where the pools have 
a water capacity of 1,080,000 gallons and where 
the water runs from the pools to the filters by 
gravity, so that the job uses one Diesel engine, 


120 hp., 3-cylinder. 


2. Tompkinsville Park, Staten Island, where 
the pools have a water capacity of 988,000 gal- 
lons and where the water has to be pumped 
from the pools to the filters but, in this case, 
a single engine, 150 hp. 3-cylinder, is used with 


two pumps connected in tandem. 


3. Astoria Park, Queens, where the pools have 
a water capacity of 2,400,000 gallons, and where 
two Diesel engines are used; one, 200 hp., 
3-cylinder, for the circulation of water to the 
pools; and one, 50 hp., 3-cylinder, to raise the 


water from the pools to the filters. 


4. McCarren Park, in the Greenpoint section 
of Brooklyn, where the water capacity is 1,865,- 
000 gallons, and where a single engine, 150 hp., 


3-cylinder, is used to run a single pump. 


These four locations were selected for the trial 
of Diesel plants because each one is different in 
size and method of handling water, and _ to- 
gether they cover almost every problem apt to 


be encountered in any of the new pools. 


Ihe specifications for the Diesel engines were 
patterned after those used by the United States 
Navy and were so worded that only reputable 
manufacturers of the best Diesel equipment 
would be able to qualify for their manufacture. 
The centrifugal pumps were supplied by the 
engine manufacturers and were specified only 
by characteristics and efficiency and further by 
limiting their manufacture to the three best 
pump manufacturers in the country. It is 
worthy of note that the pumps supplied are the 
most modern of their type yet developed, and 
whereas the specifications required only 85 
per cent efficiency, actual tests prove their ef- 


ficiency at 891% per cent. 


Each of the plants was designed for reliability, 
simplicity, and economy and ease of operation. 
The specifications catilcd for low speed, heavy 
duty, 4-cycle solid injection units, driving 
single stage centrifugal pumps through speed- 
increasing gears of the double helical herring- 
bone type. Piston speed was specified at 850 
feet per minute with a maximum Mean Effec- 


tive Pressure of 78 pounds. 


All the engines are equipped with exhaust 
silencers, oil centrifuges and a complete instal- 


lation of pyrometers for controlling them under 




























all operating conditions and to protect them 
against damage by the loss of water or oil pres- 


sure. Lubrication is one of the forced feed type. 


Each plant is designed to use the exhaust heat 
for the production of hot water through a 
waste heat boiler. The hot water is used during 
the day in the showers in the bathhouses; dur- 
ing the night, when necessary, the pool water 
is circulated through the waste heat boiler to 
raise the temperature of the water in the pools. 
The engine cooling system is provided with 
three different methods of cooling, by taking 


water from any one of three different sources. 


All engine foundations are designed to reduce 
to a minimum the transmission of vibration. 
The concrete foundations are isolated from 
building structures by natural cork mats in 


waterproof pits. 


These new power plants are being operated by 
competitive City Civil Service personnel. This 
personnel has been trained by representatives 
of the engine manufacturers and they are sup- 
plementing this training by courses in design 


and operation of Diesel engines. 


These four Diesel engine pumping plants were 
designed by engineers with long experience in 
this type of work. They are the most up-to- 
date installations of their kind in the country. 
Aii relief authorities acknowledge that they 
are the best designed and constructed parts of 
the most outstanding developments accom- 
plished with relief funds by the New York City 
Park Department which has completed the most 
worthwhile improvements in the country with 


the use of work relief labor and materials. 


\n interesting sidelight on the Diesel Industrial 
School situation is brought out in connection 
with this article. Henry Hassenforder, who op- 
erates the Diesel plant at the Astoria Pool and 
Egan Russell who operates the Diesel plant at 
the Thomas Jefferson Pool, are both graduates 
of the Hemphill Diesel Schools, having gradu- 
ated from the Hemphill Long Island City 
School. Proving very definitely that these Diesel 
Industrial Schools are serving a useful purpose 
and that the rapid increase in number of Diesel 
applications is creating positions for graduates 


from these schools. 


Officials of the New York City Park Depart- 
ment co-operated splendidly with our editorial 
department in the preparation of this article 
and our sincere thanks are extended to them 
for the assistance they rendered in supplying 
facts and figures and enabling us to take such 


excellent photographs — Editor. 
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FE... fifteen years Mr. Clyde Miller has pur- 
chased electric power for his restaurants at 
732 and 734 Eighth Avenue, New York City, 
and like countless others has felt that this 
charge constituted too great a part of his over- 
head. Determined to rectify this situation, Mr 
Miller recently installed a completely auto- 
matic Diesel electric plant and is now in the 
enviable position of being able to generate his 
own electricity for one and two-tenths cents per 
kilowatt hour and to get his hot water as an 
extra dividend. Applying the difference be- 
tween previous and present power costs, he 


will pay for the plant in less than five years. 


—— 
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The smart, modern facade of the recently Dieselized restaurant 


on Eighth 
The owner, Mr. Clyde 


dvenue north of 45th Street, New York City. Inset: 
Miller, former Broadway stage star. 


YE EAT SHOPPE 


A Fully Automatic Diesel Plant 


The older and smaller of the two restaurants 
was started in 1920, at the time of the Actor's 
Equity strike, and proved so popular with stage 
folk that Mr. Miller never returned to the 
theatre. The newer and larger establishment 
next door is much more elaborately furnished 
to accommodate leisurely dining and is also 
extremely popular with the theatrical profes- 
sion and theatre audiences before and after 
Broadway shows. The latter is comfortably 
cool as a result of thorough air conditioning, 
and both are open to the public twenty-four 
hours a day. Quite obviously, Mr. Miller has 


a considerable lighting load in addition to his 


power requirements. He was formerly operat- 
ing under Edison rate Number Three and paid 
slightly under $7,000 yearly for approximately 
150,000 kwh. He is guaranteed a maximum 
annual Diesel cost of $1,800, thus effecting a 
saving of 3.46 cents per kwh., or about $5,200 
each year. Over and above the oft mentioned 
Diesel operating economy, there is an addi- 
tional saving of $360 in this particular case by 
securing hot water service from the Diesel cyl- 


inder jacket water. 


The plant was installed by Automatic Diesel 


Electric, Inc., in conjunction with Petroleum 








View from switchboard of the fully automatic Diesel-electric and auxiliary equipment. 


Heat and Power Company, Inc., both of New 
York City. The two main units are six cyl- 
inder Buda Diesels directly connected to 35 kw. 
direct current Ideal generators. In addition, 
there are two Ideal motor-generator sets, one 
of ten kw. capacity for miscellaneous AC equip- 
ment and one five kw. booster set. Other 


equipment includes 115 cells of Philco 200 


ampere-hour batteries, Burgess exhaust silen- 


cers, Korfund Balanced Isolator for engine 


bases, Nugent oil filters and Air Maze air fil- 
ters. Fuel oil is transferred from the 1,080 
gallon main tank to the engines by two Viking 
pumps and a Midget Levelometer in the en- 
gine room accurately indicates the fuel level 
in the tank. 

In operation, this fully automatic Diesel plant 


differs from the ordinary manual controlled in- 


stallation just as the name implies. One en- 
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gine supplies the power requirements with the 
other as a standby. In other words, whenever 
the load demands, the second engine is auto- 
matically thrown onto the line or, conversely, 


taken off. The motor-generator booster set 


acts as a voltage regulator on the line with the 
batteries. As an excessive load requires more 
current and tends to depress the line poten- 
tial, the Motor Generator set acts with the 


batteries to maintain it. However, as the load 


Legend 


Six cylinder Buda Diesel engine 
35 kw Ideal generator 

Ideal balancer set (booster under) 
Switchboard 

Ideal motor generator set 
Battery room—Philco Batteries 
Cork mat under foundation 
Foundation block 

Air intake muffler and filter 
Exhaust muffler 

3 in. exhaust lines to chimney 
Fuel transfer pump 

Auxiliary fuel or day tank 

1000 gallon fuel storage tank 
Hot water pump 

Hot water sump tank 

Hot water storage tank 
Ventilating duct from sidewalk grating 
Air filter 

Ventilating blower 
Levelometer 


CHMHOVOZZORI“TMAIMOOWD 











‘e 


‘7 





drops below a certain level, the action reverses 
and charges the batteries. In this way, the line 
potential is held constant and the batteries are 
kept at a fixed point of charge, thereby reduc- 
ing plate wear to a minimum. Briefly, the 
automatic Diesel installation, developed and 
perfected by Mr. C. F. Strong, consists of the 
application of temperature, pressure and relay 
controls operating solenoids properly placed to 
govern the operation of the generating units. 
This eliminates the constant presence of an 
operator or engineer and yet guarantees the 
most efficient operation of the Diesel and elec- 
trical machinery. The automatic control is 
further applied to maintain all essential ser- 
vice from the battery at about half the normal 
illumination in case the main fuses blow, or if 
for any other reason, the line goes dead. In 
this event, the above emergency load is im- 
mediately shifted to the batteries alone which, 
since they are always fully charged, can func- 
tion satisfactorily for some hours if occasion 


requires. 


An alarm device gives instant warning of 
trouble of any kind by actuating a buzzer at 
the cashier’s desk. In case of engine trouble, 
the unit is automatically stopped and the other 
started. Automatic Diesel Electric, Inc., main- 
tains day and night service for repairs, when 
needed, as well as periodic inspection so that 
the owner has a maintenance guarantee equal 
to, if not better, than when he was using pur- 
chased power. It is estimated by the company 
that the high speed Diesels of today require 
less than $1.00 per hp. per year for repair parts 
based upon surveys of such Diesels in active ser- 
vice. This need not concern the owner, how- 
ever, since it is included in his operating guar- 
antee along with fuel and lubricating oil, in- 


spection, labor, etc. 
































Naturally, the chief advantage of the automatic 
system is the elimination of operator expense 
without sacrificing dependability and maximum 


efficiency for all load conditions. 


Previous to 1920, when Clyde Miller bid fare- 
well to the stage, he delighted thousands with 
his eccentric dancing. This type of entertain- 
ment met with immediate public approval, due 
largely to his natural gift for developing new 
and original routines. Among some of the 
many shows featuring Mr. Miller were George 
M. Cohan’s “Royal Vagabond,” “The Velvet 
Lady,” and “Fancy Free.” In the latter, he 
appeared with Marilyn Miller and was suc- 
cessful in adapting his style of dancing to her 
ballet. He is by nature alert and progressive 
and was quick to sense the necessity of air 
conditioning in the modern successful restau- 
rant. He was equally alert to the economy of 
Diesel engines when the cooling equipment 
boosted his electric bills, and now owns one of 
the most compact and fool-proof Diesel in- 


stallations in the city. 


It was extremely interesting and enlightening 
to have the opportunity of sitting down with 
Mr. Miller and discussing with him his new 
Diesel installation, his reactions from a non- 
technical man’s point of view to this type of 
equipment and, perhaps most interesting of 
all, the many less significant yet still important 
effects that the conversion to Diesel generated 


electric current has upon restaurant operation. 


Coming from a brilliant career on the New 
York stage, Mr. Miller naturally knew little 
and cared less about the methods and cost of 
generating electricity. It became quite a dif- 
ferent story, however, when he personally met 
the electric charges for his restaurant which 


were major items of monthly expense. Even 


The “brain” of the automatic Diesel plant which elim- 
inates the necessity of constant personal supervision. 





















Tier upon tier of Philco batteries 
which constitute a vital part of suc- 
cessful automatic Diesel operation. 


then such bills were taken more or less as a 
matter of course since “everyone” was paying 
at the same rates. However, with the advent 
of air conditioning the item of electric power 
suddenly sky-rocketed to eight or nine hun- 
dred dollars a month and Mr. Miller rebelled. 
He acquainted himself with Diesels, studied 
their characteristics and cost of operation. He 
then took the next logical step and purchased 
Diesels. The main benefits have been thor- 
oughly discussed but to the owner there are 
numerous minor points of saving which added 
together become very worthwhile. A typical 
example is the gas toaster which chefs were 
constantly keeping lighted though no bread 
was being toasted. With inexpensive Diesel 
generated electricity this unit will be sup- 
planted by a “Toast-Master” which costs next 
to nothing to operate and only heats when in 
use. Like many others, Mr. Miller has dis- 
covered that the advantages of Diesel engines 


are legion. 


An interesting advantage of the completely 
automatic Diesel-electric plant claimed by its 
designers is that by permitting reasonable 
loading of the engines, the automatic plant 
can be of much less capacity than needed in a 
manually controlled plant. It is also claimed 
that the cost of the completely automatic plant 
including necessary batteries and control de- 
vices will compare very favorably with that of 
the manually controlled installation required 
for the same building load. Obviously, if 
batteries be added to the manual-control plant 
and the cost of these added to the total, the 
cost of the automatic plant will be less by that 


amount. 





DEUTSCHE 


Devtscur Lufthansa — the famous Ger- 
man national airline whose routes cover most 
of Europe and reach across the South Atlantic 
to South America — undoubtedly is the most 
progressive airline in the world today. This 
statement is not made to belittle the efforts of 
other airlines, but rather to emphasize the im- 
portance of the pioneering work of D.L.H. 
with the Diesel-engined airplane. Soon D.L.H. 
will be an active contender for passengers and 


mail across the North Atlantic, and the Amer- 


ican public will be able to see for themselves 


MADRID 


Deutsche Lufthansa Diesel-engined airliner, Junkers “Ju 86,” in flight 





LUFTHANSA AIRLINE 


By PAUL H. WILKINSON 


what may justly be considered the next impor- 


tant step in the advancement of aviation. 


Part I of this article deals with the Diesel- 
engined landplanes used on the D.L.H. airlines 
in Europe. The map shows the present ex- 
tent of its Continental system — reaching north 
to Leningrad and Oslo, south to Athens and 
Rome, east to Moscow and west to London 
and Madrid. The extensive airlines in Ger- 
many itself were used as the proving ground 
for the development of Diesel-engined aircraft 


—a development sadly neglected in the United 
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States where we pride ourselves on the so-called 
safety of our planes which, nevertheless, use 


highly explosive fuel. 


The Diesel-engined landplanes operated by 
D.L.H. are all of Junkers manufacture and are 
equipped with engines made by the same con- 
cern. The types used comprise the four-engined 
G 38 and the three-engined Ju 52/3m, which 
have already been described in DirseL PRrocress, 
and the Ju 86, which is illustrated and de- 


scribed in this issue. 


The Ju 86 transport plane was developed from 
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the S 36, a twin-engined mail and aerial survey 
plane built in 1927. As will be seen from the 
illustrations, it conforms to present-day concep- 
tions of high speed air craft, being a twin-en- 
gined, all-metal, low wing cantilever monoplane 
with retractable landing gear. The fuselage is 
substantially of oval section, with four longtitu- 
dinal spars connected together by vertically dis- 
posed ribs, and a smooth outer skin of sheet 
duralumin attached by countersunk rivets. One 
view of the interior of the cabin shows how it 
appears when the plane is to be used for freight 
carrying, or prior to the installation of the nec- 


essary equipment for passenger operation. 


The two outer sections of the wings are rigidly 
attached to the center section by ball-and-socket 
joints. They are of Junkers double-wing de- 
sign, with an auxiliary wing attached to the 
trailing edge of the main wing which makes 
for improved take-off and landing speeds. The 
same double-wing construction is used in the 
tail group for the elevator, which is balanced 
and is provided with a trimmer for varying 
conditions of load. The stabilizer is also ad- 
justable from the pilot’s cabin. The rudders 
are equipped with flaps so that a normal flight 


path can be maintained with only one engine. 


Power is provided by a Junkers Jumo 205-C 
Diesel engine mounted in the leading edge of 
each wing. The engine is rated at 600 hp. at 
2,200 rpm. at 8,000 ft. Underneath the engine 
nacelle is the radiator with its adjustable shut- 
ters. Three-bladed controllable-pitch propellers, 
manufactured by Junkers under Hamilton 
Standard license, are used. The excellent 
streamlining of the engines will be noticed, 
the frontal area being about one-half that of 


radial engines of similar power. 


The fuel tanks are mounted in the wings be- 
tween the wing beams, adjacent to the engines, 
and can be removed after detaching the cover 
plates underneath. The normal load carried is 


170 gallons of Diesel fuel, which is drawn from 

























Junkers “Ju 86” airliner ready for take-off 


the tanks by two Jumo fuel pumps mounted 
on each engine. A 13-gallon oil tank is in- 
stalled in the leading edge section of the wing, 
adjacent to each engine. Cooling is effected 
by a Junkers tubular oil cooler controlled from 


the pilot’s cabin. 


Ihe entrance to the plane is through a large 
door on the port side, behind the wing, which 
opens into an ante-room leading to the main 
cabin. Ten adjustable seats, upholstered in 
leather, are provided for the passengers. As 
will be seen from the illustration, the seats are 
staggered to allow ample leg room. The walls 
of the cabin are efficiently sound-proofed, and 
the lights are concealed behind an overhead 
lighting strip. The ventilating system is pro- 
vided with both general and individual regu- 
lation for the comfort of the passengers. Hot 


air is used for heating the cabin when neces- 


sary. Aft of the cabin and adjoining the ante- 
room are the toilet and the main baggage com- 


partment. 


The pilot's cabin is entered from the main 
cabin and has an emergency exit through the 
roof. A good view of the arrangement of the 
controls and radio equipment is shown here 
with. The pilot’s seat is on a higher level 
than that of the radio operator, who occupies 
an auxiliary seat which permits him to get back 
into the cabin easily to attend to the wants of 
the passengers. Dual control is not provided, 
as this type of plane is not used for very long 


distances. 


The main cabin has a cubic capacity of 360 
cu. ft. when equipped for passenger carrying. 
When the passenger equipment is removed, 
however, and the plane is used exclusively for 


freight, the available space is increased to 406 


Deutsche Lufthansa airliner “Dresden” 








Passengers’ accommodations in Junkers “ 


Pilot’s cabin, controls and radio 


View of fuselage construction of Junkers “Ju8&6” 


cu. ft. In addition, there is a baggage com- 
partment in the nose which provides 42 cu. ft. 
of space, and another one behind the main 


cabin of 81 cu. ft. capacity. 


The span of the latest model Ju 86 is 74 ft., 
its length is 57 ft. 6 ins., and its hight is 15 
ft. 9 ins. Its weight when empty it 10,550 Ibs., 
the useful load (including passenger equip- 
ment) is 5,900 lIbs., and its gross weight is 


16,450 Ibs. As the wing area is 882 sq ft., this 





makes the wing loading 18.6 Ibs. per sq. ft. Bk | ¥) . wt 


The power loading, based on the total of 1,200 
hp. developed by the two engines, is 13.7 Ibs. 
per hp. The maximum speed of the new Ju 86 
is 226 mph. at 8,000 ft., it cruises at 210 mph. 
‘at 12,000 ft., and it lands at 60 mph. 


Part II, describing more of the equipment 
of the Deutsche Lufthansa airline, will appear 


in the September issue of DiesEL Procress. 














q HE Piaggio & Co., Societa Anonima, 


Genoa, is building in its Genoa-Sestri plant 
ten stainless steel Diesel electric and ten Diesel 
special rack and adhesion railcars for the 
Societa Italiana Strade Ferrate del Mediter- 
raneo, and for the Ferrovie Calabro-Lucane. 
It should be noted that the Piaggio & Co. has 


acquired the license for the construction of 
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By ANTONIO GIORDANO 





stainless steel vehicles from the Edw. G. Budd 
Mfg. Co. of Philadelphia with steel containing 
18 per cent of chromium and 8 per cent of 
nickel. The Piaggio & Co. has had built in 
Italy, according to the Budd patents, special 
electric welding machines which are the only 
ones existing capable to undertake the welding 


of stainless steel in the short fraction of time 





IN ITALY 












between 1/50th and 1/500th of a second. 


The ten Diesel electric railcars have the fol- 
lowing dimensions: 


Total length of the body 15,600 mm, 


Distance between the pivots of the 


bogies 10,080 mm, 
Breadth 2,450 mm, 
Height from the rails level 3,300 mm. 
Gauge 1.435 & .950 mm 
Power of the engines (two engines) 130 hp. each 
Number of revolutions per minute 1,500 
Maximum speed 100-120 km.-hour 
Weight of the structure and covering 

of the frame in stainless steel 2,600 kg. 


Weight of the railcar ready for 
for operation 
Weight of the body fully fitted 5,0 tons 
s 


Weight of the bogies ,2 tons 
Weight of the motors, electric gen 

erators, etc 7,3 tons 
Total capacity of passengers and 

baggage 8,0 tons 


Seats (first and third class) 54 


The two ends have a streamlined design just 
as the trains now in operation in the United 
States of America. The body is divided as 
follows: forward driver's cabin, first class com- 
partment, baggage room with annexed toilet, 
etc., third class compartments and aft driver's 
cabin. These cars can be considered as a novel 
type not only in respect to the employment of 
light and highly resistant metals in the body, 
but also in respect to the machinery as the 
Diesel engine drives an electric generator 
which supplies the electricity to the electric 
motor, mounted on the bogies, which motor, 
by means of appropriate gears, transmits the 
movement to the wheel. Each bogie carries a 


And now please turn to page 47 














Symbol of Economy 
and Dependability 


The towboat Edco is powered with the 
six-cylinder Winton-Diesel engine shown 
below. This dependable unit, developing 
250 hp. at 375 r.p.m., provides the 
economy vital to profitable operation 
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WINTON-DIESEL POWER DEMONSTRATES 


MS Sconomy AND Deyendability IN THE TOWBOAT Sco 


used for general towing in the Wilmington and Cape 


Those familiar with workboat operations in waters off 
Wilmington, N. C. are cognizant of the outstanding 
service that the towboat Edco has been giving during 
the past several months. This boat is owned by the 
Ethyl-Dow Chemical Co. of Wilmington. It was designed 
by Standard Shipping Company and built by Jakobson 
and Peterson, Inc., Brooklyn, N.Y. Principal dimensions 
are as follows: Overall length 64 feet, 6 inches; beam 


moulded 15 feet; draft moulded 7 feet, 5 inches. It is 


Fear area and its full-welded, steel construction makes 
it a seaworthy unit capable of outstanding service. The 
boat has a speed of 12.5 miles per hour. The power 
plant in the Edco consists of one Model 133-6, six- 
cylinder Winton-Diesel engine developing 250 h.p. 
at 375 r.p.m. and a 5 k.w., 32-volt Winton-Diesel 
generator set. These power facilities have made 


possible a highly satisfactory performance record. 


WINTON ENGINE CORPORATION 


CLEVELAND 


OHIO 
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New streamlined De Dietrich railcar. Two 150 bhp. Lorraine engines. Sixty passengers carried at 83 mph. 


LONDON LETTER NO. 9 


hk, January of this year there were 1,840 
Diesel-powered trains and railcars built or 
under construction throughout the world. Of 
this number 803 were accounted for by France 
and Germany. Since January, the total has 
risen at an amazing rate, and, although no 
exact figures are at present available, well over 
2,000 railcars and Diesel trains are in use in 


Europe alone. 


Of the countries to show increasing enthusiasm 
for the new form of transport Denmark and 
Italy are the outstanding examples. In France 
and Germany, additions to the present rolling 
stock are being made progressively, the major- 
ity of the principal French railways and the 
German State railway having planned their 


program already at the beginning of the year. 


The state of affairs in this country is still thor- 
oughly depressing. At the moment, our four 
great railway companies, the Great Western, the 
London Midland & Scottish, the London and 
North Eastern and the Southern, own between 
them 25 small single coach railcars, the largest 
of only 260 bhp. That this retrograde policy 
is not merely the result of super-cautiousness 
is well known, and the sooner the railway com- 


panies’ shareholders take a hand in altering it 


By GEORGE LIND 


the better it will be for us all. Other countries 
with equally large coal fields as our own are 
proving that the advantages of Diesel-powered 
trains can be enjoyed without materially af- 
fecting the coal interests. So that the British 
coal owners’ present cantankerous attitude is 


not in the least justified. 


To come now to a more detailed description 
of recent European developments, here are 
some particulars of two new French railcars, 
one built by the De Dietrich Company and the 


other by Automobiles Berliet. 


The De Dietrich is a semi-streamlined machine 
and can carry 60 passengers and luggage at 
speeds of up to 83 mph. During its trials it 
has covered the 219 miles between Nancy and 
Paris in 203 minutes, including a four-minute 
stop at Chalons —a particularly good perform- 


ance for a car of this type. 


The two engines used are 4-stroke pre-combus- 
tion chamber Lorraine units developing 150 
bhp. at 1,700 rpm. and weighing only 11.7 Ibs. 
per bhp. net. The very low weight to power 
ratio has been achieved by the use of an alu- 
minum alloy engine block and crankcase, and 


by the hollow boring of the crankpins and 


crankshaft. The drive is taken from the en- 





gines through 5-speed Wilson epicyclic gear- 
boxes and Vulcan-Sinclair fluid couplings to 


two pairs of bogie wheels. 


Air conditioning has been adopted for the 
seating and luggage space, all windows being 
permanently closed. In winter the temperature 
is maintained at a steady 20 deg. C., and in 
the summer at 3 to 4 deg. below that of the 


outside air. 


The Berliet railcar is built in two types, one 
for use only for parcels and light goods traffic 
and the other for passengers and luggage. For 
the first time in France two engines are 
mounted side by side, in the manner pioneered 
by Frichs in Denmark for their express rail- 
cars. Each power unit is rated at 125 bhp. at 
1,500 rpm., and is direct-coupled to a D.C. gen- 
erator, which, in turn, supplies current to 70 
kw. traction motors. The maximum speed of 


the complete cars fully loaded is 75 mph. 


In the course of the last few years France’s 
neighbor, Belgium, has also been busily Diesel- 
izing her railroads, and the latest additions are 
actually the product of a Belgian manufacturer. 
Constructed by the S. A. Baume et Marpent, 
of Haine St. Pierre, they are triple-coach 


streamlined cars capable of exceeding 83 mph. 
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with a complement of 229 passengers. Three 
makes of engines are used of between 400 and 
500 bhp., each train having two power units 
and electric transmission. The Belgium 
Carels engine is a straight eight of 40 litres 
capacity, the Danish Frichs unit a new 51 litre 
V-12, and the German Mercedes a V-12 of 50 


litres capacity. All are four strokes. 


As already mentioned, Denmark is changing 
over as rapidly as is economically feasible to 
Diesel rail traction, and in a very short time 
intends to abandon steam completely. There 
are now 39 private railway companies in Den- 
mark, besides the State Railway, and the ma- 
jority of these small enterprises would be un- 


workable without Diesel traction. 


In 1935 there were 300 railcars or locomotives 
equipped with Diesel engines in service, each 
covering at least 25,000 miles per day. One 
batch of 275 steam locomotives owned by one 
of the larger companies traveled 3,114,515 
miles during 1934, yet in 1935, after reducing 
the number to 175 and changing over to Diesel 
power, the yearly mileage was increased to 


9,816,112. 


The leading Danish railcar manufacturers and 
perhaps the most important in Europe today 
are Frichs, of Aarhus. Just recently they have 
been particularly busy with a number of new 


locos and railcar engines, and are now deal- 
























The 450 bhp. Frichs Diesel electric loco- 
motive. Used chiefly for freight work. 


ing with orders from all over the world. One 
of their most popular machines is the 1,100 
bhp. 4-engined quadruple coach streamlined 
railcar, designed for express passenger work, 
and supplied in large quantities to the Danish 
State railway. These trains are about 274 feet 


in length, and can carry 222 passengers at 


speeds of up to 75 mph. The engines are 





sturdy 4-stroke 6-cylinder units devloping from 
250 to 275 bhp., each one driving a DX, 


generator. 


Another interesting machine is the new 450 
bhp. loco built for the Aarlburg Railway Co. 
This also has electric transmission, the gen- 
erator having a capacity of 275 kw. at 650 rpm. 
The speed when pulling 100 tons on a straight 
horizontal track is 42 mph., or 3134 mph. if 


the load is increased to 300 tons. 


Since the beginning of this year the Italian 
railways have added enormously to their Diesel- 
engined rolling stock. There are now some- 
thing like 220 high-speed railcars in use in 
Italy, and during the last month alone the Fiat 
works at Torino received orders for 20 Diesel- 


electric streamlined cars for the State Railways. 


The new Fiat trains are of the three-coach 
type fitted with 2 Fiat 12-cylinder engines de- 
veloping 400 bhp. at 1,500 rpm. Each train 
has a baggage room, post office and kitchen, 
and the windows are permanently closed, air 
conditioning being used throughout. A max- 
imum speed of over 100 mph. is claimed with 


a service speed of 70 mph. 


Up to the present the standard Fiat railcar 


was the Littorina, a single-coach design built 


New V-12 Frichs 440 bhp. en- 
gine for Baume & Marpent 
streamlined express Diesel 
trains. A fine piece of engi- 
neering craftsmanship. 




















Latest type Littorina 48 seater railcar. 
Control station of Fiat Littorina rail- 
car. 80 seater 240 bhp. twin engined 
Littorina railcar. Maximum speed 
75-80 mph. 


in various sizes, seating from 48 to 80 passen- 


gers and powered by one or more engines of 


120 bhp. Incidentally, a 240 bhp. 80 seater 
coach of this type has a maximum speed of 
80 mph., weighs 2814 tons, and has a fuel con- 


sumption of 414 mpg. 


At the time when the last London Letter on 
rail traction was written, some ten months ago, 
a detailed description was given of the British 
A.E.C. railcar as used by the Great Western 
Railway. The Leyland Motor Co. of Leyland, 
Lancashire, Britain’s other great commercial 
vehicle manufacturers, have also produced a 
small railcar and, although not as large as the 
A.E.C., it has proved very successful on the 
branch services of the London and North East- 
ern. The 130 bhp. engine used has 6 cylinders 


of 454” bore and 6” stroke, and is of particu- 





larly sturdy construction. It is coupled direct 
to a Leyland hydraulic torque converter, from 
whence the drive is taken to one set of the 
two pairs of wheels. The engine is slung cen- 


trally from the chassis, starting being effected 


by a 24-volt starter motor. 


An interesting point is that the brakes are 
fitted as in automobile practice and are of the 
internal expanding type with fabric lined shoes. 
Ihe whole chassis assembly is beautifully fin- 
ished and, although not revolutionary in de- 
sign, is based on well tried principles. The 
body work reflects this, too, the passenger space 
being free from all vibration and really lh 


uriously appointed. 


As regards fuel consumption, on a test run 
from Preston to Carlisle and back, involving 
the ascent of the famous Shap incline, this was 
at the rate of 13 mpg. The seating accommo- 
dation provides for 40 passengers and the 
driver, and at the maximum governed speed, 


56 mph. is possible. 
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News from the Railroads 
The 1936 budgets of the six principal French 
railways provides for an addition of 165 Diesel 


railcars and three streamlined trains. 


The total distance covered by the 300-odd 
Diesel railcars (excluding streamlined trains) 
now in operation in France is about 1214 mil- 
lion miles annually at an all-in cost of 13 to 


24 cents per mile. 


One of the longest regular runs made by our 
European Diesel train is that between Berlin 
and Munich. The average speed maintained 
for the 408 miles is 6214 mph., and the time 
taken 614 hours. Previously the best for this 


route stood to the credit of a steam train, which 


took over 91% hours for the journey. 


On May 15 a new express railcar service was 
inaugurated between Cologne and Berlin via 
the Wupper valley. The distance between 
these two towns is 360 miles, which is covered 
regularly in 5 hours at an average speed of 72 


mph. A number of stops are made en route. 


In March of this year a German triple coach 
Diesel railcar powered with two 600 bhp. super- 
charged Maybach engines reached a maximum 
speed of 129 mph. between Berlin and Ham- 


burg. This is a world’s record. 


It is interesting to note the difference in trend 
in railroad development of the Diesel applica- 
tion in Europe and this same development in 
the United States. In Europe the trend is still 
to railcars, buses on rails so-to-speak, whilst in 
the United States the trend is obviously to 
larger and larger complete Diesel trains and 
larger and larger main line Diesel locomotives. 
The production of railcars in the United States, 
either gasoline powered or Diesel powered, 


seems to have practically stopped. 


40 seater Leyland railca) 


on test run on 


L.N.E.R. 


Chassis layout of 130 bhp. 


Leyland railcar. 


Note cen- 


tral location of engine. 


Below — Interior of 


Leyland 


railcar. 








elevating grader. 


Euclid pneumatic tired dirt trucks working in conjunction with an Adams 
An Allis-Chalmers LO tractor furnishes the pull. 





DIESEL DIRT MOVERS 


the ad that started out with 
this line: “They laughed when I got up to 
speak, but. . ."? 


Well, I've seen it happen in the case of rubber 
on wheels in both agriculture and heavy con- 
struction over the past three years. I’ve just 
returned from the site of the Imperial Dam, 
just above Yuma on the Colorado River, where 
I saw in the heavy construction field what I 
had seen happen in the farm machinery field 
for the past two years: the triumph of the 
wheel over tracks via big rubber tires —air 
tires, the farm tractor boys call them — in the 
heavy construction field. It was an eye-opener, 
though I had been preparing for it from my 
personal observations in the farm fields of the 


Pacific Coast for the past twenty-four months. 


But go back three years ago last November to 
the day after the New Deal swept into office on 
that great depression bottom of the fall of 
1932: It was at the National Corn Husking 
Match held that year in a field in north cen- 
tral Illinois. There were some 60,000 farmers 
looking on and several million more listening 


to the radio. Air tires were making their debut 


By F. HAL HIGGINS 


before the American farmer after a year of 
sporadic successes in chosen spots in Florida 
sands and tests at the Ohio State University. 
Hopes were high in the breasts of the rubber 
manufacturers, and practically every make of 
wheel tractor was on exhibit wearing brand 
new “rubbers” of one of the two brands that 
were already fumbling with the idea that farm 
wheels could go places faster and easier if shod 
with pneumatic tires of comparatively low 


pressure. 


However, Nature took a hand in this show of 
the bounding babies of rubber’s depression re- 
searches and practically bounced the idea out 
of the field before the day was over. A rainy 
night, followed by freezing weather, put a crust 
on the mud just heavy enough to give them 
no foothold. As a consequence, the makers of 
track type tractors did all the pulling worth 
while that day and the farmers merely paused 
to smile and offer an occasional wisecrack 
about the place of rubber tires on farm trac- 
tors. But the funny part of the story is that 
neither rubber manufacturers nor one of the 
leading wheel tractor makers, who happens to 


make both track and wheel tractors, took that 


Studies of treads, 


day as the final answer. 
weights on wheels, speeds, etc., went ahead — 
and the farmers kept right on buying air tires 
for tractors until one out of every ten wheel 
tractors is now wearing rubber and the per- 
centage in new sales runs up to 75 per cent 
and 80 per cent in whole states like California, 
where more farm tractors per 100,000 cultivated 
acres are used than in any other cultivated 


area of the world. 


While I had been away from the heavy con- 
struction field east of the Rockies for two years, 
nothing in this nature had come to my atten- 
tion on the Pacific Coast, though I had seen 
practically every big job over and over — Grand 
Coulee, Bonneville, Colorado River Aqueduct, 
All-American Canal, San_ Francisco-Oakland 
Bridge. Yet, Construction Methods and some 
other eastern publications were carrying more 
and more makes of big wheels wearing low 
pressure air tires in dirt moving, a field that 
the West had taught me belonged solely to the 
track type tractor. Finally, last fall, I saw 
tried out in the woods an air-tired logging 
arch. It was still an experiment, but it looked 


as though it might be standard one of these 











days. Speed and less wear on the machine o1 
implement is the answer. All farm machinery 
and implements except disks will soon be on 
rubber behind rubber-tired tractors on wheels, 
the unprejudiced students of farm equipment 


are now pretty much agreed. 


But back to Condon’s job on the Colorado 
River above Yuma. Here the West saw for 
the first time on a big dirt-moving job air tires 
replacing tracks for short hauling of dirt. The 
elevating grader is, of course, also something 
of an innovation on a West Coast job, as that 
machine was also supposed to be for the prairie 


and southern states. 


Mr. George W. Condon himself arrived from 
Nebraska the second day I visited this job with 
Photographer Orville Logan Snider, who re- 
corded it in movies. With Mr. R. M. Connor, 
superintendent for Morrison-Utah-Winston, he 


was checking over the job when we met him. 


“It’s good equipment,” summarized Mr. Con- 


don at the end of his analysis of what had hap- 
pened in the contracting field during the de- 
pression and while coming out of it up to the 


presen t. 


“We've been using this Euclid equipment in 
Nebraska for more than two years now; in 
fact, we used the first unit down in Kansas in 
February, 1933. We moved some 5,000,000 


yards of dirt on the Sutherland, Columbus and 


Spencer dams in Nebraska with this kind of 


And now please turn to page 48 
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The business end of an oil powered Northwest shovel 
loading three of the five Euclid “Trac-Truks” along 
the Colorado River near Yuma. 








PORTUGAL'S 


BRITISH 
BOILT 


SUBMARINES 


I. the course of the last four years the naval 
yards of that great British combine, Vickers- 
Armstrong, Ltd., have constructed three me- 
dium-sized Diesel powered submarines for the 
Portuguese government. They are all of the 
same size and design and well represent mod- 
ern European trends in this class of war vessel. 
The last of the trio, the Golfinho, was deliv- 
ered in May, 1934, making the trip from Bar- 


row-in-Furness to Portugal non-stop. 


Of all the types of fighting ships in use today 
none is more formidable than the submarine. 
Even in the early days of the German U-boats, 
when their range was limited, their armaments 
small and their performance uncertain, the 
damage caused to the Allied fleets was tremen- 
dous; totally out of proportion to the size and 
cost of the boats. Now that the original de- 
signs have been perfected, ranges increased, 
armaments more than doubled and _ reliable 
performance assured, the submarine has added 
a hundredfold to its importance as a naval 
weapon. Appropriately enough, it is the de- 
velopment of the Diesel engine that has made 


this possible. 


Returning to the Portuguese boats, these are 
all 227 feet long with a beam of 21 feet and 
a depth of 1214 feet. Power is provided by 
two 8-cylinder 4-stroke single-acting Vickers- 
Armstrong Diesels of 14.6” bore and 15.4” 
stroke. At a useful maximum speed of 500 
rpm. they develop a total of 2,400 bhp., which 
is sufficient to give the boat a speed of 21 mph. 
The full throttle range is 2,080 miles, but by 


reducing the speed to 12 mph. this is increased 
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to 5,000 miles. Below surface 8 miles can be 
covered at full speed or 110 miles at 6 mph. 
The displacement is 1,000 tons and normally a 
complement of 38 men is carried. The arma- 
ments consist of one 4” gun, 2 machine guns 
and 6 torpedo tubes (4 bow, 2 stern). Twelve 


torpedos are stored on board. 


The Vickers engines which have made these 
boats such a success are very interesting pieces 
of machinery and are notable for their very 
low fuel and oil consumption and simple oper- 
ation. As regards the fuel consumption, the 
minimum figure of 36 lbs. per bhp. hour has 


very few equals among this class of unit. 


One very interesting constructional feature 
concerns the cylinder head layout. The cylin- 
der heads are bolted together and are con- 
nected directly to the bedplate by stamped 
steel columns. These columns are of “H” 
shape, the front and back stamped vertical 
members being connected together by a plate 
at the top and a tee bar at the middle height, 
welded to the stampings. The heads are of 
cast steel with a combustion plate of forged 
steel welded to the body of the cover. Two 
inlet and two exhaust valves are fitted to each 
head. These valves are uncooled and are fitted 
in removable valve boxes, the exhaust valve 
boxes being water cooled by the circulating 
water discharged from the cylinder head. This 
water passes through the exhaust valve boxes 
and thence to the water jacket of the exhaust 


manifold. 


The valves are closed by single conical springs. 
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Light push rods and stamped rockers are used 
for operating the valves. The majority of the 
bearings of the valve gear are fitted with needle 
bearings, the only lubrication required being a 


little grease every few days. 


Plain, concave-topped pistons are used, the ma- 
terial being special cast iron. The pistons are 
uncooled, tests including runs up to 200 bhp. 
under supercharge in a single cylinder trial 
engine having proved that piston cooling is not 
necessary up to the power required. Fully 
floating gudgeon pins are fitted, the piston 
bosses and connecting rods having plain bronze 
bearings. The connecting rods are steel stamp- 
ings of “H” section, the big-end bearing caps 
also being steel stampings. The big-ends are 
lined with white metal and fitted with four 


high-tensile steel bolts. 


Perhaps the most unusual point about the en- 
gine is the fuel injection system employed. A 
six plunger fuel pump, with suction valve con- 
trol determining its output, is driven from the 
end of the camshaft. This pump delivers fuel 
to a fuel main or common rail from which a 
pipe to each spray valve is led, a shut-off valve 
being fitted at each branch. The spray valves 
are operated by push rods, the duration and 
timing of injection being varied according to 
the running conditions by eccentrics at the 
spray valves controlled by levers linked to a 
longitudinal shaft. For reversing engines of 
this size and speed Vickers claim that this in- 
jection system imposes less shocks than would 


cam-operated jerk fuel pumps, and results in 
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The submarine “Golfinho” at sea, powered with a 1,200 bhp. engine. Note camshaft 
piston and third push rod operating fuel valves. A clean and very efficient motor. 


a simpler and more readily adjusted mech- 


anism. 


In service, Portugal’s latest acquisitions have 
proved highly satisfactory. All three boats are 
running reliably and smoothly, no engine 
trouble whatever has occurred and, despite 
much hard usage by wind and wave, the ma- 


chinery is still in perfect condition. 


The rapid progress in developing faster, larger 
and more dependable submarines in Europe 
has naturally been followed closely by the 
U. S. Navy. It is interesting to briefly review 
the known activities of the U. S. Navy, in 


recent years, along submarine lines. 


\pproximately three years ago the new U. S. 
submarine program went into effect and to 
date sixteen new submarines of a vastly differ- 
ent type from our existing submarine fleet 


have been put under construction. 


In addition to which six more submarines are 


called for in the new program for the fiscal 
year starting July, 1936, and bids for the Diesel 
engines for these six new vessels were opened 


in Washington on July 15th. 


This makes a total of 22 modern, fast, depend- 
able submarines to be added to the U. S. fleet. 
Several of these new submarines are now actu- 
ally in service and giving a very good account 


of themselves. 


When the U. S. Navy commenced this new 
sub program they departed from several old 
established precedents, the principal one was 
the discontinuing of Diesel engine building in 


the Navy Yards. 


For a great many years now the Diesel engine 
manufacturers in this country have been con- 
tending the Navy should buy its submarine 
and other Diesel engines from established 
manufacturers. This fight has now, apparently, 
been won, because all of the submarine Diesel 


engines for the entire fleet of 22 submarines 











have been or will be ordered from American 


Diesel engine builders. 


The first group of three new submarines, un- 
der the new program, calling for twelve en- 
gines, the contract for the Diesels went to the 
Winton Engine Corporation. On the second 
group, engines were ordered from Wintdn 
Engine Corporation; Fairbanks, Morse & Com- 
pany and Hooven, Owens, Rentschler Com- 
pany. On the third order the engine contract 
was split twelve engines to Winton and twelve 
to Hooven, Owens, Rentschler. Just as we go 
to press with this August issue comes word from 
Washington that the engine order for the six 
vessels in the 1936-1937 program has again been 
split, twelve engines to Winton and twelve to 
Hooven, Owens, Rentschler, with all auxiliary 


engines to Winton. 


The electric equipment for this entire group 
of 22 new submarines forms a vitally impor- 
tant part of their equipment. Again the Navy 
has split the orders amongst commercial build- 
ers. The Elliott Company, through their 
Ridgway, Pa., works, obtained the generator 
equipment for twelve of the first sixteen vessels 
ordered. General Electric Company and Allis- 
Chalmers Manufacturing Co. obtained the 
electrical machinery for the remaining four 
subs under construction at this writing. It 
is yet unknown what dispensation will be made 


of the electrical order for the last six vessels. 


It is gratifying to know that the U. S. Navy 
has and is developing this important arm of 
national defense in so progressive a manner. 
It is to the credit of the Naval officials in 
charge of this program that they have de- 
veloped, within our own commercial manu- 
facturing organizations, a source of supply for 
Diesel engines and electrical equipment which 
will stand the Navy in such good stead in case 


of a war emergency. 









WASTE HEAT RECOVERY 
IN NAMM STORE 


By HUXLEY 


iF the July issue of DresEL Procress the 
principal features of The Namm Store Diesel 
Plant were discussed but the recovery of waste 
heat was, of necessity, limited to two para- 
graphs. This article is intended to describe in 
much greater detail exactly how a portion of 
the waste heat from this Diesel plant has been 
used in connection with building heating and 


domestic hot water supply. 


The reason for the installing of Diesel engines 
in this plant, as discussed in the other article, 
was their relatively high efficiency as compared 
with steam engines, which is important where 
all the waste heat cannot be used. However, 
even in the case of Diesel engines approxi- 
mately only 31 per cent of the total heat in the 
fuel is converted into electrical energy. This 
thermal efficiency compares very favorably 


with the most up-to-date central station prac- 
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tices using high pressure, high temperature 
steam, and efficient condensing equipment. As 
compared with modern, moderate size steam 
engines operating from 100 Ibs. steam to at- 
mosphere, the Diesel engines, even with an 
efficiency of about 30 per cent, will produce 
about three times as much power from an 
equivalent amount of fuel. Even with this rel- 
atively high conversion of heat energy to work, 
approximately 70 per cent of the heat in the 


fuel is not available as electrical energy. Ten 
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per cent of the heat energy is dissipated in non- 
recoverable electrical losses and radiation from 
the engines. The balance, approximately 60 
per cent of the total heat of the fuel, is largely 
recoverable. Under ideal conditions approxi- 
mately 80 per cent of the total heat of the 
fuel can be put to work. Of this 80 per cent, 
30 per cent is the electrical energy referred to 
above and the other 50 per cent is heat recov- 
ered from the engine jacket water and from the 


engine exhausts. 


Legend 
A Diesel engine N 2000 gallon roof tank 
B City water supply line O Diesel exhaust gas silencers 
C Emergency line from existing roof P Exhaust gas manifold to stack 
tank Q Diffusing well 
D Supply well R Pressure controlled valve shutting 
E Well pump off engine system from 600 gallon 
F 600 gallon tank tank 
G Float switch operating valve S S 114” solenoid valve admitting make- 
HH H Diesel engine jacket water heat ex- pecan 
changer T 21,” valve admitting emergency city 
I Diesel jacket cooling water circulat- water 
ing pump U_ Pressure control on hot water circu- 
J Hot water circulating pump lating pump J 
K Diesel exhaust gas heaters V Temperature control on hot water 
Lo ‘ ciliata circulating pump d to cut out pump 
— to circulating hot water below 120 degrees F. 
M 1000 gallon tank-existing W Pump to insure circulation 
X Shut off valve 
Y Shut off valve 
Z Chilled water pump 
AA Condenser 
BB Water cooler 
CC Booster pump 
DD Engine room unit 
EE Hot water purnp 
FF Chilled water coils for central 
fresh air unit 
GG Well water coils for central fresh 
air unit 


HH Seven chilled water coils for base- 
ment and first floor air circulation 
units 

II Shut off valve 

JJ Shut off valve 

KK Shut off valve 

LL Shut off valve 

MM Overflow to sewer 

NN Temperature control on well pump 


OO Temperature control on valve T 
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Mr. Henry Rosenthal who, with his 
associate, Mr. Huxley Madeheim, acted 
in the capacity of consulting engineer 
on the Namm Store Diesel installation. 


In the July article describing the plant, men- 
tion was made of the boiler installation in 
The Namm Store. These boilers were used in 
the past both for winter heating and for do- 
mestic hot water supply throughout the entire 
year. Due to the high inside heat load from 
both electric lights and people, department 
stores discontinue building heating much 
sooner than heating is discontinued in other 
types of buildings. Because of this condition, 
for over six months of the year one of these 
boilers was operating solely to supply domestic 
hot water for the building. Though this load 
is comparatively small insofar as steam require- 
ments are concerned, yet the operation of the 
boiler required the attendance of a fireman 
and the consumption of a relatively large 
amount of fuel due to the low efficiency of the 


boiler when operating at such low ratings. 


Besides the fact that the supply of hot water 
during the non-heating season was obtained 
with a great deal of waste, it was also true that 
the building heating, particularly on the main 
floor, was not satisfactory. This condition was 
due, in general, to the layout of modern de- 
partment stores in which a large floor area, 
without partitions, is provided with a great 
many entrances. This condition makes it prac- 
tically impossible to guarantee equal heating 
unless it is accomplished by heated air prop- 
erly introduced to create a pressure in the 
space to be heated so as to counteract the 


effects of opening the doors. 


An air conditioning installation was made in 
the basement and ground floor of The Namm 
Store, which was comprised in part of a num- 
ber of units equipped with Aerofin coils and 


designed to supply chilled air so as to cool the 


first floor and basement in the summer. It 


was, of course, only good engineering design to 
provide for more satisfactory winter heating 
than had been possible heretofore, through the 
use of hot water through this same water cir- 
cuit during the winter. The unique feature 
of the installation is the fact that it is possible 
to use waste heat from the Diesel plant rather 
than from the boiler to supply the hot water 
required for the heating of the first floor and 
basement. The transfer of this heating load 
from the boiler plant to the Diesel plant will 
result not only in a saving in fuel, but will also 
reduce the peak load on the boilers, which in 
the past have been severely taxed during ex- 


tremely cold weather. 


The details and methods employed to utilize 
the waste heat from the Diesel plant for the 
purposes outlined above are best understood 
in connection with the accompanying schematic 


diagram. 


It will be noted that the primary jacket cooling 
system for the Diesel engines is a closed circuit 
including a 600-gallon surge tank, a centrifugal 
circulating pump I, and a heat exchanger H. 
Water is supplied from the surge tank to the 
centrifugal pump which delivers it through the 
heat exchanger to the various Diesel units, from 
which it is returned to the surge tank. The 
surge tank is installed just below the ceiling of 
the engine room. It is provided with an inte- 
rior baffle which divides the tank into two com- 
partments, which can overflow in either direc- 
tion from one to the other. As will be ex- 
plained in further detail, the compartment to 
which the returns from the Diesel units are de- 
livered serves as a hot well and the compart- 
ment supplying the centrifugal pump serves as 
a cold well. During summer operation both 
sections of the tank are at substantially the 
same temperature, and the water from the hot 
well simply overflows into the cold well and is 
then cooled by well water in the heat ex- 
changer before being conducted back to the 


engine jackets. 


Domestic hot water is furnished to the build- 
ing by the triplex pump J, which has a ca- 
pacity of twenty gallons per minute. This 
pump receives its supply either through valve 
X which connects with the city supply line, 
or through valve Y which connects through a 
line to the surge tank hot well. When the 
connection to the surge tank is in service, water 
at approximately 130 deg. F. is supplied to the 
hot water pump. When the city water connec- 
tion is used, the temperature of the supply to 
the triplex pump will be that of the city supply 
or generally below 70 deg. F. 


Two of the five engines in the plant are 











equipped with exhaust gas water-heaters sup- 
plied by the Foster Wheeler Company. These 
heaters are shown in the diagram as K. 
Each has 134 sq. ft. of heating surface in 


34 in. diameter arsenical copper tubes. 


The water from the triplex pump is delivered 
to the two exhaust heaters from which it can 
pass either into the 2,000-gallon roof tank, or 
to a 1,000-gallon pressure tank in the basement, 
which was in use on the old system. All of 
the hot water services to the building were sup- 
plied from this latter tank so that except for 
the connection from the new system to this 
tank, no new piping was required to connect 
the latter system to the hot water service lines 
of the building. At the same time, the use of 
this tank retained the steam heating coils in 
the hot water circuit. However, only in the 
event of failure of the triplex pump in the 


Diesel room will these steam coils be required. 


While in normal operation, the two waste heat 
water heaters K are in series, but the piping 
arrangement is such that either of the heaters 
may be by-passed for cleaning or repair with- 
out losing the supply of hot water from the 
Diesel room. The size of these heaters is such 
that when water is taken from the surge tank 
hot well, adequate temperature is maintained 
on the domestic hot water supply with only 


one of the units in service. 


The hot water pump is automatically con- 
trolled by both the temperature of the water 
leaving the water heaters and by the level of 
the water in the roof tank, the latter being the 
primary control. Thus, when the water in the 
roof tank is drawn down to a predetermined 
level the hot water pump will automatically 
start and when the tank is full the pump will 
automatically stop. This control is effected 
through a 14 in. static line from the roof tank 
operating through a pressure switch in the 
engine room. Should this switch be in a po- 
sition to operate the pump and the engines 
having the heat exchangers not be in opera- 
tion, as might be the case nights and Sundays, 
the temperature control switch in the pipe at 
the outlet of the heat exchangers will auto- 
matically shut down the pump so that when 
the water is below the proper temperature it 
will not be delivered to the roof tank. Both 
the automatic controls have by-pass connéctions 
for manual operation. A thermometer is pro- 
vided in the engine room to indicate the tem- 
perature of the water in the tank. Should 
this temperature be too high with the hot water 
pump taking its suction from the Diesel cir- 
culating system, tempering city water may be 
substituted through the connection previously 


described. 








Because the operation of the triplex pump is 
either on or off, while of necessity the actual 
demand for hot water fluctuates, the water 
pumped at any particular time may be deliv- 
ered entirely to the building or may be deliv- 
ered entirely to the roof tank, or part may be 
delivered to the building with the surplus 
above building demands delivered to the roof 
tank. At such time as the pump is not operat- 
ing, the entire building demand is supplied 
from the roof tank storage. As has been ex- 
plained, the triplex pump is automatically 
started to replenish this roof tank supply when 


the level in the tank falls. 


Most of the cleaning in the store is done at 
night when the load on the Diesel plant is 
relatively small and the small night engine 
which is not equipped with a water heater is in 
operation. The 2,000-gallon roof tank has a 
storage capacity sufficient to care for the en- 
tire night consumption of hot water so that 
there is always an adequate supply of hot 


water to the store. 


It was necessary not only to provide a system 
for storing hot water but in addition it was 
necessary to guarantee continuous positive cir- 
culation through the waste heat water heaters 


to protect them against over-heating. This is 


General view of the Namm Store engineroom looking 
§ g§ 


One 


at such time as future load requires. 








provided automatically by the circulating sys- 
tem shown on the diagram. By means of this 
system, water is continuously pumped from the 
tank through the heaters and back again to the 
tank during that time that the triplex pump is 
not operating and either one of the engines 


with waste heaters is operating. 


Thus, as shown in the diagram, in addition to 
the insulated hot water supply line from the 
heaters to the roof tank there is a second line 
which is uninsulated, and which is connected 
between the triplex pump and the heaters. The 
recirculation pump W equipped with a 4 hp. 
motor is installed in this line which completes 
the re-circulation circuit. This motor is inter- 
locked with the starter of the triplex pump 
and with oil pressure relays on the two Diesel 
units with heat exchangers, so that the circu- 
lating pump operates as explained in the pre- 


ceding paragraph. 


As has been explained, the surge tank for the 
Diesel jacket water supply is divided by a dia- 
phragm into two compartments, into one of 
which the hot water from the Diesel jackets 
is discharged. When the heating system is not 
operated this water spills over the baffle to the 


cold portion of the tank and is recirculated. 


In winter, instead of spilling over the baffle 


of the Foster-Wheeler exhaust-gas heaters 


from the sub-base for the sixth Worthington Diesel which 


is 


the water will be withdrawn from the hot well 


through a 3 in. pipe by the hot water pump, 
which will deliver 250 gallons per minute to 
the water circulating piping of the air condi- 
tioning system. This water is passed through 
the chilled water coils of the central fresh air 
unit of the air conditioning system as well as 
through the coils of the various recirculation 
units located throughout the first floor and 
basement of the store and is returned to the 


cold well of the Diesel surge tank. 


Valves II and JJ are closed in the summer to 
isolate the hot water section of the air condi- 
tioning system from the cold water section 
which will then be operating. In the heat- 


ing season these valves will be opened and 


valves KK and LL, which isolate the chilled 
water section, will normally be closed. How- 
ever, only one of these latter valves need 


be closed to prevent circulation of the hot 
water through the water cooler and the chilled 
water pump, as there will be no refrigerant in 
the water cooler, provision having been made 
for withdrawing Freon from the system and 


storing it during the winter months. 


As water for the Aerofin units is drawn in the 
winter directly from the Diesel surge tank hot 


And now please turn to page 45 
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A close-up of the new unit, a Worthington 450 hp. 6-cylinder 1314” x 714”, 
327 rpm. Diesel engine, driving an Elliott 300 kw. 80 per cent 
p.f., 2400-volt generator, with a direct-coupled 10 kw., 125-volt exciter. 


4-cycle, 


FORD CITY. PENNSYLVANIA 


By 


Ti Municipal Power Plant at Ford City, 
Pa., has just recently placed in operation its 
second Diesel unit. This municipal plant, with 
a long record of successful operation, is out- 
standing even amongst the most successful, in 
that the latest addition to its equipment was 
paid for from profits, and no bond issue was 
necessary. Coming at the tail end of a serious 
depression, this is an enviable record. There 


is no indebtedness on the power plant. 


The Ford City electric plant began opera- 
tions 36 years ago, generating its power en- 
tirely with gas engines, using natural gas as 
fuel. Being located in the center of a natural 
gas field, it enjoyed, for many years, a plentiful 
supply of cheap fuel. Of recent years, how- 


ever, the supy has become less plentiful, and 


JOSEPH BRESLOVE, Consulting 


Mr. Joseph Breslove, well-known 
consulting engineer of Pittsburgh, 
Pa., and Cleveland, Ohio. 


Engineer 


with the increased cost of production, the point 
has been reached where gas is no longer the 
most economical fuel for power generation. 
Fortunately, the rapid development of the 
Diesel engine during the past few years has 
made it a most economical and dependable 
unit, unique in its ability to serve the small 
and medium-size power station. It was, there- 
fore, in line with the modern trend for the 
more recent installations at this plant to consist 


of Diesel units. 


The Diesel engine is particularly well adapted 
to serve the small plant. Requiring no “warm- 
ing up,” it can be started from cold and con- 
nected into the line in a few moments. There 
are no standby charges, and with the prevail- 


ing price for fuel oil it generates a kilowatt- 





The switchboard, Elliott gen- 
erator and exciter in imme- 
diate foreground. 


hour at a comparatively low figure. It is ex- 
cellent for emergency or peak periods, and 
where there is no demand for process steam 
or low-pressure heating steam, it is in many 
cases more suitable for the small plant than 
the steam boiler and engine, or turbine. The 


Diesel must not, however, be taken as a pan- 


x 
Weis, 
. 


acea for all the ills of power generation, and 
where coal is cheap, or other factors enter, it 


is not likely to supplant the steam unit. 


In 1931 the Ford City power house contained 
seven vertical gas-engine units, ranging in size 
from 65 kw. to 200 kw., all 3 phase, 60 cycle, 
2,300 volt. Increase in station demand called 
for greater generating capacity, and since the 
price of natural gas was no longer attractiv 

Diesel engine unit was decided upon. The 
size chosen was 500 kw., and it displaced two 
65 kw. gas-engine units. At the same time, a 
complete new switchboard of modern design 


replaced the older and obsolete type. 


The first Diesel unit is a Nordberg 3-cylinder, 
2-cycle, 277-rpm. air injection engine, direct 
connected to an Elliott 500-kw., 80 per cent 
p-£., 2,400-volt generator, with a direct-coupled 
125-volt exciter. This unit has been kept in 


practically continuous operation, with the gas- 


The cooling tower at the rear 
of the power plant building. 
Immediately at the right of the 
cooling tower next to the build- 
ing is the vertical cylindrical ex- 
haust silencer of the Worthing- 
ton engine. 


engine units used for emergencies and during 


peak load periods. 


In the latter part of 1935 consideration was 
given to an additional Diesel unit. This was 
based on the necessity for additional station 
capacity to handle peak loads and for shut- 
down periods during which inspection and ad- 
justment could be made on the Nordberg unit. 
Furthermore, load conditions demanded a unit 
rated at less than 500 kw. for night and Sunday 
operation. It must be borne in mind that the 
fuel consumption curve of the Diesel engine is 
steep on each side of its full-load point. In 
this respect, it closely resembles the slide-valve 
steam engine rather than its sister, the unaflow 
steam engine. In addition, the consumption 
of lubricating oil of the Diesel is an important 
factor in the cost of its operation, and this is 
practically independent of the load, the lubri- 
cating oil consumption varying with the size 


of the engine and the number of hours of 


operation. It is evident from these facts that 


the Diesel plant must be designed so that each 
unit is operated as nearly as possible at its 
rating. In other words, the “load factor” must 
be kept high for economy. Unlike the steam 


engine, its overload capacity is extremely lim- 





ited, and while it is customary to consider it 
as having about 10 per cent overload capacity 
for one or two hours, this must be used only 
in emergency or for short peaks, and is not to 


be recommended for continuous operation. 


The load at Ford City is typical of the aver- 
age small Eastern city, combining a large do- 
mestic demand with a fair industrial load. The 
Sunday load is light and there is usually a 
heavy Saturday evening peak. Winter condi- 
tions are usually about 15 to 20 per cent higher 


than summer. 


The load chart (below) was taken during an 
average week in May, 1935, and the following 
table covers the total monthly kilowatt hours 
generated during the period from July, 1934 


to July, 1935. 



















Kilowatt 
Month Hours 
July 133,400 
August oma , . 140,900 
September 142,500 
October 149,000 
November . 162,600 
December 177,500 
January 171,500 
February ; 157,900 
March : 154,000 
April 145,700 
May : 141,700 
June : 134,600 


A study of the conditions at Ford City indi- 
cated that the new unit should be of 300-kw. 
rating. The average hourly station load plotted 


against operation of the existing 500-kw. unit, 





The engine room at Ford 
City is well packed with gen- 
erating units. This photo- 
graph was taken from on top 
of the Nordberg Diesel en- 
gine, the top of which shows 
in the lower right-hand cor- 
ner of the picture. At the 
left is one of the gas engine 
units. In the middle of the 
picture, extending into the 
bay, is the new Worthington 
unit. Beyond it are three 
more gas engine units, and 
at the right, the switchboard. 











and an additional 300-kw. unit showed that the 
smaller unit would carry the load from about 
midnight to morning and all day Sunday, with 
the larger unit operating the rest of the time; 
both units being in service during heavy load 
periods. The result would be about equal dis- 
tribution of hours and a load factor of 57 per 
cent in summer and 63 per cent in winter. 
Somewhat better results are expected with in- 
crease in station demand. The indicated sav- 
ing in fuel and lubricating oil is approximately 
$4,000 per year, to which must be added the 
intangible saving in maintenance, resulting 
from operating a smaller unit, and the avail- 
ability of inspection and repair periods. One 
of the gas-engine units, rated at 120 kw., was 
removed to make way for the 300-kw. Diesel 


unit. . . And now please turn to page 50 
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ENGINE 
MANUFACTURERS 


As Your Volume of Business Increases, 
As Your Delivery Situation Becomes 
More Acute, Turn to Us for Help 


E are now serving and have served 
for quite some time a number of en- 
gine builders — to their complete satisfac- 
tion. Our facilities are such that we can 
handle emergency work on a definite, guar- 
anteed schedule, be the job small or large. 


We can build to your specifications a com- 
plete engine, test it in our engine tests shops 
and ship it direct to your customer. 


We can build any complete assembly of any 
part of your engine to your specifications 
and ship a specified number each day on a 
guaranteed schedule. 


In other words — we are contractors to the 
engine builders of America and our facili- 
ties are at YOUR disposal. 


We are leaders in the manufacture of: 


FUEL PUMPS e INJECTION VALVES e ROLLER PLUG 
ASSEMBLIES e PISTON ASSEMBLIES *® WATER PUMPS 
e OF PUMPS e CONNECTING ROD ASSEMBLIES 


Send Your Inquiry to 


MARQUETTE 
METAL PRODUCTS COMPANY 


CLEVELAND, OHIO « 1145 GALEWOOD DRIVE 
PHONE, GLENVILLE 4800 


Manufacturers of: 


AIRCRAFT, DIESEL, REFRIGERATION AND AUTOMOTIVE 
PRECISION PARTS AND ASSEMBLIES 

















BENDIX REMOTE CONTROLS 
FOR MARINE USE 


7 = public has been educated to expect a 
flow of power by simply turning a switch. No 
attention is paid to the source of power pro- 
vided the desired result comes. This involves 
two considerations. First, the source of power 
must be thoroughly dependable; it must be 
capable of carrying on its processes of opera- 
tion without attention. Second, the control 
of the power flow must be complete.  Fre- 
quently, it is convenient to have the source of 
power separated from the operator, requiring 


remote controls. 


The Bendix remote controls applied to marine 
Diesel engines are a good example of this 
modern trend. In addition there is an impor- 
tant safety consideration because many a ma- 
rine accident has been caused by a misunder- 
standing between the pilot house and the en- 
gine room. These controls give the helmsman 
the same degree of control over the engines as 
though he were right in the engine room. The 
entire control of the ship is in his hands. As 
for the Diesel engines, they are inherently au- 
tomatic in operation. The processes of com- 
bustion, and power development, cooling, and 
lubrication are all under close mechanical con- 
trol and require no attention from the opera- 
tor. Safety devices are available for protection 
of the engines in case of accidents to the engine 


itself. 


The helmsman must have control over the 
speed, and he must be able to start, stop and 
reverse the engines. The layout here shows a 
twin screw arrangement of Diesel engines 
with reverse clutches. It is understood of 
course that the controls are varied in detail 
to suit the individual installation, but in all 
cases they accomplish the same general overall 
purposes. The description of this equipment 
naturally divides into three parts, the power 
reverse gear shift, the speed control, and the 


control stands. 


The power reverse gear shift consists essen- 
tially of an electrically controlled vacuum 
power cylinder connected to the operating 
lever of the reverse gear. The reverse gear 
lever must be moved into only three positions, 
either ahead, stop, or astern, after which no 
force is required to hold the lever in position, 
and it is preferably free, within certain limita- 
tions, to accommodate minor movements of 
the reverse gear mechanism without reapply- 
ing any force. The power cylinder has a dou- 
ble acting piston. Vacuum is obtained from 


And now please turn to page 46 
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WASTE HEAT RECOVERY 
IN NAMM STORE 


Continued from page 40 


well, which receives it directly from the Diesel 
jackets, its temperature will be between 130- 
140 deg. F. Sufficient surface has been pro- 
vided in the various units so that with water of 
this temperature in the amount available, the 
first floor and basement can be adequately 
heated even with an outside temperature as 


low as 0 deg. F. 


Che cooled water, on returning from the con- 
ditioning units to the cold well portion of the 
Diesel surge tank, flows back to the Diesel cir- 
culating pump. In extremely cold weather it 
is expected that the water returning from the 
heating system will have been cooled sufficiently 
for re-use in the engine jackets without further 
cooling. At such time no water will be fur- 
nished from the supply well to the heat ex- 


changers in the Diesel circulating system. More- 


over, an adjustable speed fan has been installed 
on the central fresh air supply system which 
when speeded up, in addition to furnishing an 
added supply of fresh air to the store, provides 
added cooling on the Diesel jacket water. The 
number of days during which the total heat of 
the engine jackets may be absorbed by the heat- 
ing system can be extended by this means. If, 
however, further cooling is needed on _ the 
water returning from the heating system, well 
water will be supplied to the heat exchangers 
as is required, the well pump being automat- 
ically controlled by the temperature of the 


water supplied to the engine jackets. 


With the air conditioning as now installed it 
is expected that approximately 70 per cent of 
the total heat supplied in the fuel to the Diesel 
units will be usefully employed during the ex- 
treme winter days. Of course, a large portion 
of this will be utilized by building heating and 
the extent of its utilization will be directly de- 


pendent on weather conditions. Hence, with 


the air conditioning system being limited to 
the first floor and basement as now installed, 
there will be relatively few days during the 
year when full advantage will be taken of the 
available heat. Should the air conditioning 
system be extended it will be possible to con- 
serve more of the heat contained in the ex- 
haust gases and to utilize over a large number 
of days the entire heat of the jacket water. 
However, with the system even as now in- 
stalled there will be an appreciable saving in 
fuel and reduction in labor and maintenance of 
the boiler plant due to the six-month shut- 
down now possible through the supplying of 
the domestic hot water from the Diesel system. 
The reduced rating on the boilers in the 
winter, due to the elimination of the heating 
load of the first floor and basement will permit 
one of the boilers alone to supply the remain- 
ing heat load of the store even in the extreme 
cold weather where in the past two boilers were 
required, and an appreciable saving in heating 


fuel will be effected. 





The makers of 
American-Bos¢ 

products haveal- 
waystaken pride 
in creating, de- 
signing buildin 

and selling prod- 
ucts superior to 
those commonly 
in use. Built to a 
high standard of 
quality, these 
products are 
proven leaders 
in their fields. 
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AMERICAN-BOSCH 


FUEL INJECTION EQUIPMENT @® 
FOR DIESEL ENGINES 


At your Service— 
over 10 years experience 


UNITED AMERICAN BOSCH CORPORATION 
New York, Chicago, Detroit 
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Young Radiators 
Oil Coolers—Heat Exchangers 
and Heat Transfer Products 


\ 7HEREVER Diesel or gasoline engines are found in 

operation and cooling problems exist Young heat 
transfer products will be prominently associated. Built for 
any type of service they are cooling gasoline and Diesel 
engines from the smallest to the largest and in services 
ranging from the toughest oil field conditions to truck and 
coach service where appearance is a necessary feature. 





Young radiators are used where the going is tough. 


YOUNG RADIATOR COMPANY 


Racine, Wisconsin 


Mountain States Representative: L. 0. STRATTON CO., 817 17th St., Denver, Colorado 
Pacific Coast Representative: C. H. BULL, 115 10th St., San Francisco, California 
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BENDIX REMOTE CONTROLS 
FOR MARINE USE 


Continued from page 44 


the vacuum reservoir, and the vacuum is main- 
tained in this reservoir by means of the vac- 
uum pump driven from the engine. The 
power cylinder is made large enough in diam- 
eter to give the force required to operate the 


reverse gear lever. 
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Marine Diesel engine 

Vacuum pump 

Check valve 

Vacuum reservoir 

Vacuum cylinder for operating reverse gear 
Vacuum cylinder for governor and fuel 
pump control 

Pilot house reverse gear control 

Pilot house engine speed control 

Upper bridge reverse gear control 

Upper bridge engine speed control 

Cut out switch 

Shut off valve 

Operating lever for cut out switch and shut 
off valve 
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Iwo electric solenoids operate two valves 
which connect the closed ends of the power 
cylinder with the vacuum reservoir, or with 
the atmosphere. The solenoids are connected 
to the electric switch controls by wires. The 
controls are marked “Ahead,” “Stop,” and 
“Astern.”” When the control is moved to one 
of these positions, the proper solenoid opens 
one end of the cylinder to the vacuum reser- 
voir, and when the piston has moved the re- 
verse gear lever into the indicated position, a 
cutout switch breaks the electric circut and the 
valve reconnects that end of the cylinder to 
the atmosphere. Electric current is used only 
during the gear shift operation. The piston 
and connected parts are then under no load 
and are free to float and find their own centers 
(except in the case of the non-holding type 
of reverse gear where the valve keeps one end 
of the cylinder connected with the vacuum as 


long as the reverse gear is in use). 
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STREAMLINERS IN ITALY line, and are to have Diesel engines with a 
Continued from page 27 . . . . weight of 5 kg. per hp. against a weight of 


100 kg. per-hp. in the steam locomotives. It 
motive set, including a Diesel engine of the : : : : 
is estimated that the streamlined design of the 
Budd type built by the Officine Meccaniche at ; ; . 
new Diesel trains has reduced to about 35 per 
Brescia under license, having cylinders with a , , 
‘ cent the effort of traction in respect to the 
stroke of 170 mm. and a bore of 120 mm., with ; a ; . 
§ } ‘ ordinary trains. The new Italian streamlined 
a capacity of 11.53 liters, an electric generator ; os " 5 
Diesel trains measure 60 meters in length and 
and an electric motor. Due to special arrange- ‘ : inal 
: consist of three articulated cars. The two ends 
ments made in the suspension of the above : tr P : 
; : ; are laying on the driving bogies with the re- 
mentioned generating sets, vibration from this Set : ; , ' : 
. : : spective inversion device and bridge fitted with 
equipment is not transmitted to the body of F , 
; : free wheel and stroke inversion apparatus. In 
the car. These motive sets may be controlled 
; ‘ the intermediate junction points the cars are 
from each of the two drivers’ cabins, as they 


; supported two by two by a single bogie, and 
are synchronized. 


the bearing takes place by means of a pivot 


It is stated that also the Italian State Railways which allows the articulation. Between cat 
Administration is considering the opportunity and car there is only the room necessary for 
of ordering Piaggio-Budd stainless steel rolling the articulation, which room is occupied by 
stock, including actual streamlined Diesel two large leather bellows. 

trains. 


At the two ends of the train there are the 


Ihe use of streamlined Diesel railway rolling drivers’ cabins and the traction engines. There 
stock in Italy is becoming an accomplished fact are two traction engines of the Fiat Diesel 
with the delivery of the streamlined trains from type with 12 cylinders and a power of 400 
the Fiat Works at Turin to the Italian State hp. at 1,500 rpm. each. The two engines have 
Railways Administration. These trains are to a single control gear which may be operated 
be employed on the Turin-Milan-Venice-Trieste from both drivers’ cabins so that the train does 


not need to be reversed at the end of the trip 
rhe train is provided with baggage room, post 
office, kitchen, toilet and room for hand bag- 
gage. An auxiliary Diesel electric generator 
supplies the electricity at 36 volts for lighting 
purposes, and an oil stove insures the heating 


during the winter season. 


Since high speeds would not permit open win 
dows, fixed glasses are provided in the new 
streamlined trains, and ventilation is made by 
means of a special air conditioning plant which 
allows the admission of air, its filtration and, 
according to the season, its heating or its 


cooling. 


Fighty passengers can be accommodated in 
these trains in first and second class compart- 
ments. Each passenger has at his disposal a 
reversible table for meals. In order to insure 
comfortable riding at the highest speeds much 
insulation has been provided in addition to 
the ordinary bearings. These trains shall have 
a maximum speed of 160 km. per hour, and a 
commercial speed of 110-115 km. per hour 
rhe trip from Turin to Venice is to be made 
in four hours, and the trip from Turin to 


Irieste in six hours. 











advantages. 


engine practices. 


BUDA —the choice 
of the U. S. Navy 





ments.” Free, of course. 


ez 





32 to 40 HP. 85 to 110 H.P. 112 to 150 H.P. 





BEYOND CHALLENGE! 


Like the Great Bulldogs of the Sea! 
BUDA-LANOVA “Silver Crown” DIESEL ENGINES 


@ No other Diesel Engine on the market today offers such a combination of 


More horsepower per pound of engine. 
Lower fuel consumption. 
Lower compression and combustion pressures comparable to gasoline 


Perfect combustion under all conditions. 

Low Pressure Injection. No flame strikes piston or cylinder walls. 

High overload capacity. 

High Workable Mean Effective Pressure. 

These are features that mean longer life to reciprocating parts and smoother 
operation. Send for complete details on this champion of Diesel 


THE BUDA COMPANY 


Marine Engine Division K 


HARVEY [Gis] ILLINOIS 


M diesel with 

pene tig Sy Bang, BU sy MAR | ~ E 
U.S. N D ined 

> Guat Gas Gee A ENGINES 





152 to 180 H.P. 
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SHARPLES 


Centrifugal 
Diesel Fuel and 
Lubricating Oil 


DIESEL DIRT MOVERS 
Continued from page 35 


equipment the past two years. Besides we have 


done a lot of road building with it, too. 


“The tempo of the whole contracting game has 
changed with the depression. The contractor 
has been up against so-called chiseling and 
price-cutting at the bottom of the depression, 


and the people letting the work naturally took 


25,000 yards a month. Now 13 men get out 
60,000 yards in that time. Wages are higher, 
but depreciation has increased. There’s little 
change in price for moving dirt, but the job 


is speeded! 


“A contractor today has to keep abreast of the 
times. That means the fastest time and the 
least man labor to get a yard or a million yards 


of dirt from here to there. The equipment 





Purifier por 
Land «xdMarine 
WwW 


THE SHARPLES SPECIALTY CO. 
2304 Westmoreland St., Phila., Pa. 


SHARPLES “circ: 


Engineers 


»lus the management is the combination that 
advantage of the fact that there were more I 8 
, solves the problem. Equipment is continually 
contractors than jobs and some of them would , 
, : coming on the scene to junk the equipment 
gamble on getting by at lower prices than were 

: ; already in use. My superintendents and I must 
safe and sure, or would be satisfied with no , ; 
, . Sate immediately adopt such of this equipment as 
profit in order to keep their organizations to- ’ 
, will fit into our jobs to keep cutting costs by 
gether for future jobs. Y 





speeding the moving of that dirt. If a contrac- 
“Instead of an over-all price which we used to tor doesn’t or can’t do this, he finds himself 
get, the people letting the jobs now pay only left sitting on the sidelines while younger men 


a flat rate. We formerly got one to two cents 





with faster tempo for meeting changed condi- 


EMPLOYERS ¢ We have Diesel stu- 


dents and graduates everywhere. @ Will 
appreciate an opportunity to help you. 


O. F. SCHOECK DIESEL SCHOOL out. Speed has come on the scene, which 


ALTON, ILLINOIS brought wheels with big air tires to replace 


for each yard over 500. We now get about the tions get the jobs—and the gravy —if any!” 


same price, but the over-all has been dropped 
Mr. Condon’s equipment on this job includes 


a Northwest shovel powered by a Twin City 











tracks, both as regards wagons and tractors that oil engine with a fleet of five Euclid “Trac- 


are taking the dirt away from the elevating rruks” hauling from it, an Adam’s elevating 





grader to the dump. grader mounting a McCormick-Deering engine 


Design, Development and Testing of for belt power and pulled by an Allis-Chalmers 


Diesels and Auxiliaries. Consulting 
Service for potential Diesel users. 


UNITED STATES DIESEL CORP. 
89-91 BRIGHTON AVE., BOSTON, MASS. 


Contracting has changed very rapidly in the LO oil tractor. Two more Allis-Chalmers LO’s 


last ten years. Look at the amount of man with bulldozers level off the dumps. A Cater- 


labor required on a yard of dirt. Ten years pillar Diesel road maintainer is kept busy run- 








ago a crew of 25 men was required to get 


DIESEL 
ENGINE 
DESIGN 


By HAROLD F. SHEPHERD 


Consulting Engineer, 
Member American Society of Mechanical Engineers 


227 Pages, 6x9, $3.50 


The only book in the English language which 
treats completely the design of all parts of the 
fuel injection apparatus and combustion chambers 
in Diesel engines— 

46 IESEL ENGINE DeEsIGN” will be indispensable to 

the engineer who needs a sound technical ex- 
position of the various ways of converting petroleum 
fuel into power by the compression ignition method. 
The author, H. F. Shepherd, is an authority on the 
design and operation of Diesel engines. He has for 
many years been active in their development, and is 
the inventor of numerous special features and im- 
provements well known to engineers in this field. 


Send Check or Money Order to 


DIESEL ENGINES, Inc. 


BOOK DEPT. 
2 WEST 45th ST. NEW YORK, N. Y. 


ning over the roads followed by loaded trucks. 





The two fleets of Euclid transport units are 
divided into five v-yard Trac-Trucks at the 
shovel and seven 8-yard tractor trailer wagons 
hauling from the elevating grader. We saw 
the trucks getting their loads from the shovel 


in 45 seconds, a 214-yard bucket being swung. 


“T guess we've seen the start of a revolution in 
the West,” I mumbled to Cameraman Snider 
as we trudged off the job at the end of the 
second day. “If these short-grass Irish contrac- 
tors can come out here and show our Califor- 
nians how to trim a third off the cost of moving 
dirt, we’ve seen something down here on the 
silvery Colorado that will go echoing up and 
down the Coast for the next few years. Looks 
like the dirt-moving field is going along right 


TABLE OF CONTENTS in step with the farm tractor and machinery 


Chapter I —Historical 
Chapter II —Combustion 
Chapter III —The Influence of 
the Combustion-Chamber Walls 
Chapter 1V —The Fuel Nozzle 
Chapter V —The Fuel Pump 
Chapter VI —Governing 
Chapter VII —Cylinder Head, 
Valves and Valve Gear, Starting 
Chapter VIII—Two-cycle Engines 
Chapter IX —Injection of Gase- 
ous Fuel 
Chapter X —Bearings and 
Lubrication—Pistons and Pis- 
ton Rings 
Chapter XI —The Indicator Dia- 


industry in speeding up by putting on rubbers.” 





FAIRBANKS MORSE REPORT 


ss MORSE & COMPANY and 
subsidiaries for six months ended June 30, 


1936, reported a net profit of $786,614 or $1.35 


gram 
Chapter XII —The Inertia of Re- 

ciprocating Parts and Balancing 
Chapter XIII—The Flywheel 
Appendix 


a common share. For same period last year 


the company reported a net profit of $376,990 





or 40 cents a share. 
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FORD CITY, PENNSYLVANIA 


Continued from page 43 





REDUCTION 
GEARS 


Marine and Industrial 


Consult Morse engineers for a bet- 
ter application of power through re- 
duction gear drives. 

The efficient application of power 
has, for more than a quarter century, 
been a Morse specialty. Morse Re- 
duction Gears reflect the benefits of 
this long, practical experience. They 
are precision-built and have proven 
their superiority in varied applications 
in marine and industrial service. 


The new unit is a 450-hp. 6-cylinder, 1314 x 
171% in., 4-cycle, 327-rpm. Diesel engine, built 
by the Worthington Pump & Machinery Corp., 
direct connected to an Elliott 300-kw., 80 per 
cent p.f., 2,400-volt generator wth a direct- 
coupled 10-kw., 125-volt exciter. The engine 
is equipped with a Woodward electrical syn- 
chronizing governor and the Bosch fuel injec- 
tion system. In this system, each cylinder is 
served by an individual fuel pump which in- 
jects a measured quantity of fuel oil through 
the spray nozzle, into the combustion space, at 
the proper time. The spray nozzle is fitted 
with a number of very fine holes through which 
the fuel oil is sprayed in the form of a finely 
atomized spray, combustion taking place as the 
oil comes into contact and mixes with the hot 
compressed air in the cylinder head. This is 
known as the solid injection system and it elim- 


inates the high-pressure air compressor used 





with air injection systems. The Woodward 


Morse Flexible Couplings 


Morse Flexible Couplings absorb 
shocks and vibration and minimize 
bearing friction and wear. 


governor is an extremely sensitive one, devel- 
oped for use with the Diesel engine. The gov- 
ernor weights act only to operate a pilot valve, 


Write for engineering details utilizing oil under pressure, which in turn con- 


MORSE CHAIN COMPANY 
DETROIT, MICHIGAN 


Division of Borg-Warner Corporation addition, has an electric synchronizer which 


can be adjusted manually at the engine or 


trols the fuel quantity through the action of a 
servo-motor. The governor is furnished with a 


load-limiting and indicating device, and, in 




















electrically at the switchboard. 





Owing to the crowded condition of the room, 


LUBRICATING AND 
FUEL OIL TESTING 


@ Certified Laboratory Reports, on fuel and 
lube oils will indicate efficiency of your 
Filters and Centrifuge, as well as the Oil. 
Don't throw away good oil or ruin an engine 
with improper lubrication. 

Any and all tests available to A.S.T.M. and 
Government Bureau Standards. Reasonable 
Tee. 


“One Address for all Diesel Supplies’”’ 


DIESEL PLANT SPECIALTIES Co. 
149 W. HUBBARD STREET, CHICAGO 


it was necessary to construct an additional bay 
to the building to accommodate a portion of 
the engine. This is shown in the picture re- 


produced on page 43. 


The three-cylinder, air injection Nordberg unit 
operates on the two-cycle principle, in which 
there is a power impulse at each stroke. Each 


cylinder is served by its own constant-stroke 








fuel pump, the action of the governor causing 
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PETROMETER CORP. 
1 Star Sq., Long Island City, N. y, 


































the pump to by-pass the amount of oil in excess 
of that required by the load. The correct 
quantity of fuel oil having been deposited in 
the injection space, it is blown into the com- 
bustion space by a jet of high-pressure air from 
a three-stage compressor driven off the main 
crankshaft. Scavenging is accomplished by 
low-pressure air, delivered from a_ two-stage 
compressor also integral with the engine and 


driven from the main crankshaft. 


It is interesting to note that there is a decided 
trend away from air injection for the smaller 
sizes of Diesel engines, mechanical or so-called 
solid injection being used almost exclusively 
in sizes up to 500 or 600 kw. This does away 
with the high-pressure air compressor and _per- 
mits the fuel pump, directly or indirectly, to 
discharge the measured quantity of oil through 
the injection nozzle into the combustion space. 
Ihe air injection systems permit the use of 
the heavier grades of fuel oil, but there is a 
tendency towards the use of the lighter gravity 
oil in the smaller plants. The question of two- 
stroke cycle as against four-stroke cycle is a 
much mooted one, with advocates for each, 
depending upon the angle from which they 


view the problem. 


\uxiliaries for the Diesel plant are perhaps 
greater in number than for the steam plant 
and require more care in their selection. They 
are, however, practically automatic in their 
operation. They consist of a cooling system 
for the engine jacket water, usually embracing 
a cooling tower, heat interchangers or coolers, 
and circulating pumps for the jacket water and 
raw water. Where the cooling water is scale- 
producing there must also be provided some 
system of water softening. Fuel oil storage 
tanks, service pumps for transferring the fuel 
oil, and service tanks and meters are required. 
For the lubricating oil there must be provided 
a storage tank, coolers and some form of cen- 
trifuge for regular centrifuging of the oil. Oil 
filters and a distributing pump are usually an 
integral part of the engine. Indicating or re- 
cording pyrometers for the exhaust gases and 
various temperature indicators and alarms are 
essential for the intelligent operation of the 


unit. 


\ir supply for the engines is first passed 
through suitable filters and then through an 
intake silencer of the Maxim, or other, make 
on its way to the engine cylinders. The ex- 
haust gases pass through a water-jacketed mani- 


fold and an exhaust silencer to the atmosphere. 


The Diesel engine has a high thermal efficiency 


and the ability to burn various grades of fuel 
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\lanufacturers guarantee the following fuel 
consumption, but these figures are quite con- 
servative and the actual performance is usually 


better by 5 to 15 per cent. 


Load Full 3/, % Y, 
Lb. fuel per kw. 585 .606 .658 .904 
Lb. fuel per bhp. 40 Al 44 58 


Che price of 26-36 deg. gravity fuel oil within 
i reasonable distance of Pittsburgh or Buffalo, 
varies from 5 to 6 cents per gallon, from which 
it will be seen that the resulting cost of power, 
ful fuel only, is between .4 and .5 cent per 
kilowatt-hour. At seaboard and farther west 


the cost is proportionally lower. 


The lubricating oil consumption is of great 
importance and one of the main items of ex- 
pense; the cost being of the order of 50 cents 
per gallon. Guarantees are usually given as 
2,000 rated kilowatt-hours per gallon of oil, but 
this figure is being bettered in some cases by 
100 per cent. A good grade of lubricating oil 
is of the utmost importance in the operation 


of the Diesel engine. 


The Elliott generators at Ford City are re- 
quired to operate in parallel with each other 
and with the gas-engine generators. This they 
have done very satisfactorily. The operating 
record of the first generator has been perfect 
and the owners, therefore, requested that the 
second generator be an Elliott, if possible. The 
design of these generators must frequently fit 
into an existing station where older machines 
are in service. Each generator must, therefore, 
to a minor extent, be custom-built so as to fit 


into the station conditions. 


The Borough of Ford City is to be congratu- 
lated on its success in generating its own elec- 
tric power and successfully serving the com- 
munity for so long a period. The members of 
the Borough Council who gave no inconsider- 
able amount of their time and energy to this 


project deserve the thanks of the community 





F. M. YOUNG APPOINTS 


M. F. M. YOUNG, President of the 


Young Radiator Company, announces the ap- 
pointment of Mr. John J. Hilt to the Vice- 


Presidency in charge of sales, Contract Divi- 


sion, Young Radiator Company. 


Mr. Hilt has been connected with the radiator 
industry with Mr. Young for the past sixteen 
years and has been with the Young Radiator 
interests since its inception. Mr. Hilt con- 
tinues in the work with which he has been 
connected and been in charge of for the past 


eight years with the Young Radiator Company. 











MAXIM CONGRATULATES 
THE NAMM STORE ... . 


upon being the first all Diesel Depart- 
ment Store in the world . . .. and 
appreciates the opportunity of supply- 
ing the exhaust silencers for the 


Worthington Diesels installed by Namm. 


THE MAXIM SILENCER CO. 
HARTFORD, CONN. - 50 CHURCH ST., N.Y.C. 











Just Published — A Timely Book on a Timely Subject 
ELEMENTS OF DIESEL ENGINEERING 
WITH QUESTIONS AND ANSWERS 


Stationary—Marine—Locomotive—Automotive 
By ORVILLE ADAMS, Consulting Diesel Engineer 


Author of Modern Diesel Engine Practice 


478 (6x9) Pages Price $4.00 284 Illustrations 


An Indispensable Guide for Students, Mechanics, Repairmen, 
Owners, Operators, Manual Training and Vocational Instructors 
and all desiring a thorough knowledge of Diesel fundamentals. 


RITTEN by a recognized authority on Diesel Engineering. The author is a man with a 

specialized education and with experience in training men for business and industrial work. 
In addition to writing extensively on Diesel Engines, Mr. Adams is the author of widely sold 
text books and has helped prepare important training courses on the subject of operation, care 
and repair of all types of modern Diesel power plants. 

The increasing use of Diesel Engines in the automotive, marine, stationary and locomotive 
fields will require thousands of trained men during the next few years. The purpose of this 
new book is to help prepare men to enter this wide field for profitable and interesting employ 
ment. Many ambitious men are preparing themselves for the specialized and expert work in con- 
nection with the manufacture, sales and servicing of this prime mover. 

Information never before available is included in this new book, which combines in one 
volume, a text for study and reference —and a practical manual on operation and repair 


An informative text for home and school use. All Mechanics and Engineers should know 
Diesel principles! 











This book includes much original data based on the author's operating and servicing work on 
Diesel Engines for over twenty years. - 

This book contains twenty chapters with Questions and Answers for Review. One Chapter 
is devoted to Elements of Diesel Operation and Standard Definitions. Four Chapters deal with 
Combustion Chambers, Fuel Systems, Injection Pumps and Fuel Injection Nozzles. Three Chap- 
ters deal with Lubricating Oils, Air Intake and Exhaust Systems and Selection Rules. Three Chapters give all Details of 
High Speed Engine Development. Three Chapters are given on Operation and Maintenance of Automotive Diesels, and Field 
Maintenance of Auxiliaries and Accessories requires Two Chapters. Considers all Essential Operating Principles 


Sent Prepaid on Receipt of Price. A Special Circular Mailed on Request. 


DIESEL ENGINES, INC. 
2 West 45th Street, New York, N. Y. 
Enclosed find $4.00 for a copy of the book entitled ‘“‘Elements of Diesel Engineering.” 
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EP GOING 


wm Snap-on 


@ When there’s work to do, 
and heavy-duty machines to do 
it... there’s need for Snap-on 
Extra Heavy Duty Wrenches. 
The No. 73 Ratchet (illus- 
trated) with an overall length 
of 36” (handle diameter 114”) 
is a typical Snap-on tool for 
; heavy duty service, combining 
brute strength, powerful lever- 
age, and smooth, speedy nut- 
turning. Breaks loose big rusted- 
on nuts and bolts, or pulls them 
up tight. Reduces injury risk. 
Loses no. time. 
NO. 73 Minimizes servicing 
SNAP-ON shut- downs. You 
“keep going with 

EXTRA Snap-on” ... and 

HEAVY-DUTY the work gets done 
RATCHET - « » on schedule! 


WRENCH Write for 120- page 


FREE catalog describ- 














ing and illustrating more 
than 1600 Snap-on and 
Blue-Point tools P 
the most complete line 
in the world. 





SNAP-ON TOOLS, Inc. em 
Kenosha, Wis. Ax 








Snap-on 
Socket Wrenches 
Blue-Point 
i, Ctetat Vallomt Kero) t_ 
35 SERVICE-STOCK WAREROUSES 
Free Catalog —Over 1600 Tools 


SNAP-ON TOOLS, Inc., Kenosha, Wis. 
Without obligation... 


0 Send free catalog. () Interested in:......... 
O Have representative call and demonstrate. 











AN EXHAUST GAS HEATER 


A method of utilizing the exhaust gas waste 
heat for automatically heating and maintaining 
the proper temperature of lubricating or fuel 


oil for centrifugal purification. 


I. is usual to heat fuel and lubricating oils 
before centrifugal purification to make the 
process more thorough and more rapid. Yet 
a fairly close control over the oil temperature 
is required in order to avoid difficulties from 
gas bubbles or even carbonization. The elec- 
tric heaters so widely used for this purpose con- 
sume considerable energy, and it must be sub- 
tracted from the useful output of the engine. 
Here is a means of heating the oil by utilizing 
waste exhaust gas heat for this purpose. Not 
that the use of this exhaust gas heat is unusual, 
but the use of it for direct heating of the oil 


is novel. 


A first reaction to this method might be that 
the high temperature of the exhaust gases 
would cause local overheating or scorching and 
give difficulties, but an essential part of the 
designs acts to avoid just this, even though the 
normal automatic temperature control should 


fail. 


The method of operation can perhaps best be 
understood by studying the drawing shown on 
page 53. This drawing is out of proportion and 
out of scale, but it does show all of the essen- 
tial parts as they are connected together in the 


actual equipment 


First there is the familiar centrifugal purifier 
with its attached rotary type suction pump 
marked B in the drawing. The oil to be puri- 
fied enters the system through the pipe C. The 
suction pump not only draws the oil from the 
tank or engine lubricating system as the case 
may be, but it also circulates the oil through 
the heater and delivers it to the purifier. The 
quantity of oil delivered is largely controlled 
by the by-pass valve D. If this valve is wide 
open and the shutoff valve in the pipe to the 
purifier is closed, then all of the oil will be re- 
circulated and none drawn from the source 
once the circulating system becomes filled. Such 
a condition would prevail when first starting in 
order to properly heat the first part of the oil 


to be purified. 


Once the right temperature is reached, the 
valve to the purifier can be opened, the by-pass 
valve automatically closing partially. There is 
thus complete control over the rate of flow 
through the purifier from zero up to the full 


capacity of the pump by manipulating this 
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valve. It is important to note that regardless 
of the quantity of oil delivered to the purifier 
at any time, there is always the full pump Ca- 


pacity flowing through the heat exchanger. 


rhe heat exchanger assembly includes the ex- 
changer itself, the exhaust gas manifold and 


valve, and the valve operating mechanism. 





























Courtesy of Goulds Pumps, I; 


Exhaust gas heater for heating lubricating 


oil and fuel oil for centrifugal purification. 


Legend 


A Centrifugal purifier 

B Rotary suction pump 

C Oil inlet pipe connection 

D Bypass valve 

E Piston valve for controlling I 

F Thermal element for actuating switch G 
G Control switch for actuating solenoid H 
H_ Solenoid for actuating bypass valve 


I Piston for operating exhaust gas flow con- 
trol valve and baffle L 


J Heat exchanger casting 

K Heat exchanger jacket 

L Exhaust gas flow control valve and baffle 
M Exhaust gas inlet connection 

N Exhaust gas outlet connection 


The exchanger J] is of cast aluminum with 
longitudinal ribs inside and a spiral circum- 
ferential rib on the outside. The exhaust gases 
enter at M and flow through the valve and 
baffle L to flow back along the inside of the 
exchanger casting. The casing K covers the 
outside of the exchanger closely and in con- 
junction with the spiral groove on the ex- 
changer, there is formed a single long passage 
for the oil flow. The oil enters at the end and 
leaves at the flange for bolting to the exhaust 
gas manifold, to enter the valve operating 


mechanism cylinder. 


The heat exchanger has several important de- 
sign features. The area of the exhaust gas 
passages, and hence the gas velocity, the area of 
the oil passage and hence the oil velocity, the 
areas of the heat transfer surfaces, and the 
thickness of the casting are all under the con- 


trol of the designer and are made to suit the 


FARREL-SYKES SPEED INCREASERS 


for Economical, 





Farrel-Sykes Speed Increasing Unit No. SI- 
30/10 driving a Byron-Jackson centrifugal pump 
at 3,000 R.P.M. from a Bruce-MacBeth 250 H.P. 
natural gas engine operating at 257 R.P.M 
Installation at the pipe line station of the 
Kettleman North Dome Association, Kettleman 
City, Calif. 


FARREL-BIRMINGHAM 


385 Vulcan St. 





AMERICAN AIR FILTERS 
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Air Compressors 

Diesel and Gus Engines 


oe 


Efficient 





Pump Drives 


® Hundreds of Farrel-Sykes Speed In- 

creaser installations in oil pipe line 
pumping stations, water works, power 
houses and industrial plants have dem- 
onstrated their capacity for efficient, eco- 
nomical and dependable performance in 
continuous 24-hour duty. 


@ They are used extensively for applica- 

tions requiring an inerease of speed 
from the prime mover to the driven unit, 
such as connecting Diesel engines, gas 
engines, turbines or electric motors with 
high speed pumps, blowers, generators 
and similar equipment. 


@ Farrel-Sykes Speed Increasing Units 

are available in a standardized series 
of units for powers from 50 to 2,500 H.P., 
with ratios up to 12/1 with one pair of 
gears. Units now in operation are run- 
ning at as high a speed as 10,000 R.P.M. 
and giving 100% satisfaction. Send for 
Bulletin No. 425-A giving full details 


COMPANY, INC. 


Wet vc ae ae 


OR fourteen years American Air Filters 

have been standard equipment on a 
large percentage of all Diesel and gas 
engines and air compressors. 


While in no way departing from basic de- 
sign of the original type S. C. F. filter, 
the new line of American engine and com- 
pressor filters provides complete inter- 
changeability of filter cells and brings to 
this field the most recent improvements 
in air filter design and construction. 


The interchangeable feature of the new 
American Air Filter makes it possible to 
use either American viscous impingement 
type cells or American Annis wool felt 
cells in the same housings or frames. 


Write for Bulletin No. 120-B which gives 
complete information. 


AMERICAN AIR FILTER CO., Inc. 
Incorporated 
280 Central Ave. Louisville, Ky. 
In Canada — Darling Bros., Ltd., 
Montreal, P. 9. 
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The most exclusive Diesel Training 
School on Atlantic Coast. Com- 
bination Home Study, including 
six weeks’ practical shop work. 
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Incorporated 
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conditions of installation. The large area of 
heat transfer surface for the oil along with the 
positive flow over all of the surface, maintains 
a low temperature difference between the ex- 
changer surface and the oil with consequent 
low oil film temperature. The comparatively 
thick wall of the exchanger gives ample sec- 
tional area and this with the high conductivity 
of the metal allows rapid transfer of heat to all 
surfaces in contact with the oil, preventing hot 
spots or cold points. The form of construction 
permits of proportions which will make the 
temperature of the exchanger casting low as 
compared to the gas temperature. The relative 
temperatures through the exchanger are shown 
in the diagram. These figures were taken from 
actual tests. It will be seen that the maximum 
temperature of the oil film is only a few de- 
grees above the desired temperature of the oil, 


and local overheating is impossible. 


Ihe heat exchanger casting and the jacket are 
bolted to the gas manifold by flanges. There 
is thus one gas joint and one oil joint. A leak 
in either one of them is immediately noticeable. 
The exchanger and jacket are easily removable 
without disturbing the exhaust piping. After 
removal, the parts are fully exposed for in- 


spection and cleaning. 


The gas flow control valve consists of a tubular 
baffle with a flange which fits against the mouth 
of the gas inlet nozzle when the gas flows 
through the heat exchanger. When the gas is 
by-passed, the flange on the end of the control 
valve fits against the exchanger casting near its 
outer diameter, closing the gas return passage 
from the exchanger, and forcing the gas 
directly out through N. The position of this 
valve is determined by an automatic tempera- 
ture control acting through the operating 


mechanism. 


The oil leaving the heater flows around the 
thermal control element F. If the oil is below 
the temperature for which this element is set, 
the element F closes the electrical switch G, 
which operates the solenoid H, which opens 
the by-pass valve and permits the oil pressure 
from the pump to act on the piston valve E. 
Due to the resistance to flow through the heat 
exchanger, the pressure of the oil flowing from 
the pump is appreciably greater than that of 
the oil returning from the exchanger. There- 
fore the high pressure oil acting on the bot- 
tom of the piston valve will overcome the pres- 
sure on the top plus the spring load and the 
valve will take the position shown uncovering 
the port into the cylinder alongside. This per- 
mits the high pressure oil to enter under the 


piston I, overcoming the resistance of the low 
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All National Forge and Ordnance Com- 
pany products are manufactured from fine 
quality Basic Electric Steel. 


Complete control of all processing from 
selection of the melting charge to the finished 
condition is National Forge and Ordnance 
Company's guarantee for maintenance of 
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pressure oil on top and the spring on the stem 
of the gas flow control valve. Thus the gas 
will flow through the heat exchanger and the 


oil will be heated. 


\s soon as the temperature of the oil coming 
from the exchanger exceeds that for which the 
thermal element is set, the switch G opens, the 
solenoid valve H closes, the high pressure oil 
under the piston valve E escapes through the 
hole in the stem to the outflowing oil, the 
spring forces the piston valve back to open the 
cylinder for piston I to the low pressure out- 
flowing oil, and the spring on the gas flow 
control valve forces it into the by-pass position. 
Thus the oil flowing from the heat exchanger 
is automatically maintained at almost a con- 
stant temperature regardless of variations in 
rate of oil delivery to the purifier or changes 


in exhaust gas temperature. 


The hole in the stem of the piston valve E 
does by-pass the heater, but the hole is small 
and the quantity of oil by-passed is small, so 
that it has no effect on the action except when 
acting as a leak off for actuating the piston 


valve. 


Not only is there a steady flow of oil through 
the heat exchanger all of the time while it is 
in operation, but there is also a steady flow of 
exhaust gas at least through the manifold. In 
other words, all parts maintain their normal 
operating temperatures at all times, thus avoid- 
ing temperature changes which might bring 


condensation and corrosion. 


The construction incorporates certain safety 
features by automatically returning the gas flow 
control valve to the non-heating position when 
there is a break in the electric current, or in 
case of failure of the oil flow. The former 
closes the solenoid by-pass valve H, and the 
latter releases the pressure back of the piston I. 
In summary, here is a heater for preparing lubri- 
cating or fuel oil for proper purification which 
utilizes the waste exhaust gas heat and which 
is automatic and safe in operation. The ap- 
paratus is compact and there is no intermediate 
heat carrier other than the metallic wall of the 
exchanger. There is no local heating of the oil 
greatly in excess of the average resulting oil 
temperature. The gas and oil passages are 


readily and easily cleaned. 





EARTHWORM TRACTOR MOVIE 


A, stated in our July issue, the famous 
series of stories by William Hazlett Upson 


which have appeared over several years in the 
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Saturday Evening Post have now been made 
into a moving picture by Warner Bros. “Earth- 
worm Tractors” is the name of the picture, 
and it is now being shown in moving picture 


theatres throughout the country. 


The series of hair-raising and impromptu trac- 
tor demonstrations that mark the progress of 
the plot, eventually win the girl and a sizable 
tractor order from her father. And _ while 
Brown enacts his role of “natural born sales- 
man,” the tractors are proving themselves able 
performers, too. All tractors in the picture are 
“Caterpillar” Diesels, and during the filming, 
the Caterpillar Tractor Co. plant at Peoria, 
lll, was taken over by Warner Bros. camera- 


men for days. 


Readers of Dieset Procress will find this pic- 


ture well worth seeing. It is really funny. 





SCHWANHAUSSER HEADS 
BUFFALO CHAMBER 
OF COMMERCE 


Be win J. SCHWANHAUSSER has been 
elected President of the Buffalo Chamber of 
Commerce succeeding Smith M. Flickinger. 
Robert F. Hicks has been elected first vice- 
president; Harry A. Howard, second vice- 
president; William C. Baird Hershey, treasurer; 


Samuel B. Botsford is executive vice-president. 


President Schwanhausser is manager of the 
Buffalo Works of Worthington Pump and 
Machinery Corporation. He received his M.E. 
degree at Stevens Institute of Technology and 
is a member of the American Society of Me- 
chanical Engineers. He is chairman of the 
executive committee of Interallied Foundries 
of New York State and a member of the State 
Advisory Council for vocational and appren- 
tice training for the Board of Regents. He is 
a member of the Buffalo Athletic Club and the 


Park Country Club. 
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Results and operating records have made 
‘‘Caterpillar’’ Diesel power first choice of 
power users in scores of fields. One of these 
engines, for example, has set an outstand- 
ing record for a mining company near Idaho 
Springs, Colorado. At an altitude of 8500 
feet, it powers an air compressor that oper- 
ates four drills, a sharpener, two stokers 


and a jack-hammer—for a total operating 


AIERPILLAR 


REG: U. S. PAT. OFF 


-IN RESULTS 
-ON ITS RECORD 


cost of less than 36 cents per hour. In 1666.5 
hours of heavy-duty operation, its total 
service and repair cost was $130. Such 
records, teamed with the stamina and de- 
pendable operation that ‘‘Caterpillar’’ pre- 
cision manufacture makes possible, show 
why ‘‘Caterpillar’’ Diesel is the big name 
in power today. Get the SHOW-DOWN. 
Caterpillar Tractor Co., Peoria, Ill., U. S. A. 
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5 oT. Diesel electric switcher recently 
e put into service in the Pittsburgh district 
Y <<, has been especially designed for twenty- 
Tt four hour duty. It is powered with two 
| | Cooper-Bessemer 27/5 h.p. six-cylinder heavy 
=| | duty Diesels. The two engine arrangement has 
| particular advantages for this service. Note the” 
| accessibility and visibility which such a design, 


a 


4 


affords. Cooper-Bessemer Diesel Locomotives ar 

built “to take it” and always show up to advantage 
jobs where the service is hardandcontinuous. We ce 

| specializing in Diesel powered switching locomotives. 
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